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Healing by Music 
Modern hospitals put the Western Electric 


Public Address System on staff [Now all can bear in the hotel’ large 


‘mecting ro 

Music hath charms—and healing powers. Lucky is the 7 
‘hospital patient whose convalescence is cheered and hastened 
by entertainment through the Western Electric Public Address 


Ic amplifies and distributes sound to all parts of the hos- 
pital by means of loud speakers in private rooms and tele- 
phone headsets in wards. And patients can listen to radio 
broadcast, or entertainment put into a microphone in the Png te the Matic Ripredncr at 
building, or phonograph records played on the Western restaurant wr country ela 
Electric Music Reproducer. 

Here then is a soothing bedside visitor always on hand at 
the right moment. 

The Westem Electric System has many advantages which 
appeal to progressive hospital managements. Architects and 
engineers value it because it is electrically reliable, made by 
‘The Wenn Eleiric Muse the makers of your telephone. 


Merrie reat Bk To hospitals, hotels, schools, amusement parks and cOm- Hy hel, 
‘pb reonde 


Ag 


munities, ic offers new opporruaities for service to their public. "spear deter Sif str stan 


Western Electric 


PUBLIC ADDRESS AND MUSIC REPRODUCTION SYSTEMS 


DISTRIBUTED BY Graybar Electric Company 4 1 7 1 OFFICES IN 72 PRINCIPAL CITIES 
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Mural by Arthur Cnr. Wood bck enpraving by Howard MeCormich 


Tue SHIPPING ROOM, the source of supply 
for those innumerable systems of distribution 
which carry Norton Grinding Wheels to the 
machine shops of the world. 


Here ceases the careful and technical manufacture. 
Here begins the process of placing into service that 
indispensable factor of mass production—the 
grinding wheel. 


NORTON COMPANY WORCESTER, MASS, 


NS, Te 


Grinding Wheels Refractories~Floor 
Grinding “Machines and Stair Tiles 
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Here is the 
ANSWER 


to questions 
which bother 


many investors 


How can you tell what gives 2 
bond absolute safety? 

How can you get the | vighest in- 
‘come from Zone money, ‘consist 
ene with safer 

Why do Chicago bonds give you 
a highly diversified investment? 
How can you select a safe mvest- 
ment house? 

Wihy can Cochran & McCluer sell 
bonds in every state of the Union 
without salesmen? How can 

et more than double the savings 
Genk interest rate, with all the 
convenience? 

How ean you retire in 15 years 
on your present living budget? 
Al ef the quetons and funy hers 
Eh rr a 
edition of this famous book, “How 
See ng fare cae ey 
name Weutginiy send ic Ne slants 
pda 


will all. 
MAIL THIS FOR 


The Real Estate 
Educator 


A most comprehensive yet concise 

arrangement of useful facts about buy~ 

ing, selling, leasing and sub-letting of 

Real Estate, contracting, for erection 

oF repairs, mortgaging, transferring, 
ing, ete. 


256 pp. Price $2.00, postpaid. 
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12 MILLION INVESTORS 
Who Don’t Watch the Ticker 


By WALLACE AMES, Financial Edit 


JHE whole world is pop-cyed 

crazy over speculation . . 

hnypnotized by the stock ticker.” 

‘Thus burst forth Louis Danby as 

he threw down his New York paper one 
morning a few weeks ago. 

How come?” inquired his partner. 
“According to today's paper they 
have begun to put stock tickers on ocean 
liners,” exclaimed the disgusted Danby. 
‘Matters have reached a pretty pass when 
people can't even leave the stock market 
ong enough to take an ocean voyage. Has 
every one been bitten by the speculative 


bug?” 
“Good morning, folks,” greeted Tom 
‘Wooster, who had entered the store while 


Louis Danby was delivering his tinde. 
“T happened to overhear your remarks 
about "everyone being stock market 
crazy. It may seem that way to you, 
but from where I sit the first Monday 
night of each month I get an entirely 
different picture.” 

“What do you see from where you sit?” 
inquired Danby. 

*L see a long line of good, substantial 
people of this town, investing their 
savings in our building and Joan associa- 
tion. “The other day I received a report 
which shows that at the close of 1928 
there were 12,666 of these associations 
all over the ‘country, with assets of 
$8,016,034.327, belonging to 11,995,905 
investors. “Almost twelve million people 
—nearly one to every other family in the 
United States—with over eight billion 
dollars laid away for the future in build- 
ing and loan shares! What do you think 
of that?” 
vor If sounds lke a ot of money and a 
jot of people,” is Danby, 
‘but just the same this stock ticker mania 

“le ‘on my nerves.” 

Undoubtedly many people have been 

cht in the web of speculation who 
know how nor can afford to dab- 

ble in stocks,” agreed Tom Wooster. 
“Enough of them are making money to 
encourage the rest to try their luck 
But on the whole there may be more 
good than harm in it all. People are 


getting investment-conscious. .. they are 


‘arough thet bully a 
T see nothing to worry about.” 


In two or three characteristics building 
and loan associations differ from_ most 
other saving and investment mediums. 
Being mutual in form there are no “in- 
siders” participating in the profits of a 
building and loan association. All profits 
go to the shareholders, or members as 
they are usually called, each one par- 
ticipating to the extent of his share- 


r 


holdings. Instead of paying a regular 
rate of interest quarterly or semi-annually, 
all profits from building and loan opera 
tions are re-invested, to. make more 
profits, and the accumulated profits paid 
to the member when his shares mature. 
This plan produces the practical effect 
of compound interest. A third unique 
characteristic of building and loan a3s0- 
ciations is the requirement of regular 
savings. Members determine in advance 
how much they will save each month, 
Then they must deposit that amount 
‘on or before the same day each month, 
Members who are late in their payments 
are liable to small fines. ‘These fines go 
to swell the profits of all members. Those 
who, because of unforseen circumstances, 
are unable to continue saving until their 
shares mature may withdraw entirely, 
receiving the current withdrawal value 
of the amount they have deposited. 

The requirement of regularity proves 
to be more of a blessing than a curse, 
Tt makes saving a habit. Everyone knows 
from his own experience that compulsory 
‘or semi-compulsory saving means many 
an extra dollar in the nest-egg. 

Building and Joan shares mature when 
the amount paid in, plus profits, equals 
$200. To illustrate:’ Suppose you pay in 
$1 month on one share. In 138 months, 
or 1134 years you will have paid in $138, 
Further assume that duri 


and Joan plan 
for each share 


Through one buildin 
you save $1 each mont 
that you take out. This may be, desi 


hated as the Single Sha 
the ples Goat ohare i ehoet Ii 
fr longer. ‘Then there is a plan whereby. 
you may deposit « lump sum, usually in 
‘multiples of $100, on which you receive 
A fixed rate of interest at regular inter- 
Yale.” Some astociations call these Full 
Paid Shares. 

By combination of these plans gue 
a number of different systems for gettin 
ahead may be developed.” You. can 
hooes wtever laa Best his Your 
cumstances. Following fsa briet descrip- 
tion of a few combinations. 

COMBINATION No. 1 

‘There are three steps to this plan, as 
follows: 

First: Invest in Single Shares, paying 
for them at the rate of $1 a month per 
share. (Continued on page 
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INTIMATE GLIMPSES OF 
FIDELITY BOND HOLDERS 


asc eis diicaleforthe average youne man 
tosaves There reso many Placest0 
odthings to do that cost money. And 

JF _| Aik wasjostan verage yousg man. 


1924 he was oduced to buy» 008 
indred dollar Fidelity Boad. A few 


“FISCAL— MANAGED” 
INVESTMENT TRUSTS 


Accumulating 
Money 
A plan based onarecord 


During the 414 years since the 
founding of Financial Investing 
Co. of New York, Ltd., the com- 
mon stock of this company has 
returned 147% to investors, in- 
cluding income and appreciation. 

‘A careful study of this record 
and of the company’s future 
possibilities has led us to prepare 
conservative plan for the accu- 
mulation of invested capital . . . 
at a rate far faster than the 
average . . . through Financial 
Investing Co. common Cae 
‘This plan will appeal especiall 
to those who with t0 bese their 
purchases on a clear, convincing 
record of what has been accom- 
plished over a representative 
Period. 

Weite today for Circular J-23 


FISCAL SECURITIES 
CORPORATION 
Wall Street New York 


12 Million Investors Who 
Don’t Watch the Ticker 


‘Comte! fm base 


Second: When your Single Shares 
mature invest the money you receive in 
Full Paid Shares. 

Third: Use your income from Full 
Paid Shares to pay for a second series of 
Single Shares. 

For the sake of this example we will 
assume your Full Paid Shares pay 6%, 
which would be sufficient to ca 
second series without any additional 
saving on your part. You may even con- 

i ‘plan into a third or a fourth 
ithout saving any part of your 


Single Shares is paid for. 

To illustrate how rapidly money grows 
by this plan, Jet us assume that you sub- 
scribe for 25 Single Shares and that they 
mature in 11} years or 138 months. 


You deposit monthly 
In 138 months 

Yoorpett ne pated 6 

‘The matured valuc’of your shares is 
Your $5,000 invested in Full Paid Shares at 
(6% returns $300 a year or $25 a month. 

This pays for your second series of 25 Single 
Shares which mature in a second petiod of 
138 months at $5,000 
You now have. 10,000, 
‘This sum, invested in Full Paid Shares at 6% 
returns $600 a year of $50 a month. 

With this money you may take out a thint 
series of 50 Single Shares which, in another 
138 months mature at $10,000. 

‘Your total worth is now $20,000, of which 
amount you ‘saved $5450. The balance, 
$16,850, 1 "interest oF profit on the 83,80 
saved. ‘In 3434 years your money has multi- 
plied itself nearly five times. 

COMBINATION No. 2 

‘This plan is for those who do not wish 
to invest on the monthly installment 
plan, but who desire to invest a lump 
sum’ outright and allow interest to 
‘accumulate until their principalis doubled. 

First: Invest $100, $500, $1,000 or any 
sum in even hundreds in Full Paid 
Shares at 6%. 

Second: ‘Uise the income from your 
Shares to take out a series of 
Single Shares. 

By this plan, whatever amount_you 
invest outright in the beginning will be 
doubled when your Single Shares ma- 
ture, since the Single Shares will mature 
for the same amount as your original 
investment. 


COMBINATION No. 3 
According to Combination No. 1 you 
discontinue your monthly savings after 
the fit Ge ‘Thereafter you 
lepend on the income from your ac- 
umulations to increase your financial 
worth. Let us suppose that you decide 
not to discontinue your monthly deposits 
after the first series matures. Instead, 
you carry out Combination No. 1 and in 
Addition take out an additional series of 
25 Single Shares which you pay for out 
‘of earned income. Here is how your 
money grows on this basis: 
sgt a enti St 
Fai eum, invested in 65% Full p Eg 
sives you 3 monthly income of 


Championship 
Performance With 


Champion 
Spark Plugs 


is a noteworthy fact that the 

great majority of champion- 
ship racing events are won by 
engines equipped with Champion 
Spark Plugs. {Despite the most 
extreme conditions, the spark 
plugsin racing engines must func= 
tion faultlessly. G The world’s 
most famous racers have proved 
that for unfailing dependability, 
Champions are unequalled. Rec= 
ognized as authorities on engine 
equipment, theiralmostuniversal 
choice of Champion is conclusive 
evidence that Champion is the 
better spark plug for every engine. 
@ The Champions you install in 
your engine are identical in ma= 
terial, design and ultimate per- 
formance to those used by these 
world’s champions. Whatever 
spark plug you may now be 
using, a complete new set of 
Champions installed in your car 
will prove the meaning of true 
championship performance 
with greater power, speed, accel- 
eration, and economy than you 
have ever before experienced. 


CHAMPION 
SPARK PLUGS 


TOLEDO, MIO - WINDSOR, ONT. 


‘You never know when or where 


A sob. block of ice dropped on 

icebox handle, bent the cast brass 
lever, stripped the screws out and 
splintered the wood. As larger screws 
could not be used and the lock could 
not be shifted, a new door seemed 
necessary. Instead the owner fitted 
the splinters back, filled the screw 
holes with about § cents worth of 
Smooth-On No, 1 and put back the 
screws, When the Smooth-On metal- 
lized, the lock became strong as ne\ 
The Fepair will las as long asthe ice 
box. 

‘Any handy man can make hun- 
dreds of equally practical home and 
‘automobile repairs with Smooth-On 
No. 1 and avoid a repair bill every 
time. Use it to stop leaks in ste 
water, gas, oil oF stove pipes, men: 
cracks, breaks or leaks in furnaces 
and boiler, radiators, tanks sinks, pots and 
il make loose handles tighe on umbrella 
Enives, hammers brushes, drawers etc 
fen Joose screws, hooks, tacks di 

"Aucomobile Repaves 


water jackets and pumps "3s new, 
‘sopping leaks in radiator, 
hhowe connections, gas tank 


Rarwies Te icine between exhaust pipe 
poy write to us for and ase the 
pS tke hy 

enh ie 
BREE Book mins ss ye 


itary direct from ws 


Smooth-On Mfg. Co. 


Det 58, 51 Commenipew Ave. 
‘JERSEY CITY, NJ. 
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Add $25 moothly saved out of your eared 
income and you have $80 a month to invest in 
‘Your second serics of Single Shares. 

During the second 138 months your $50 a 
month grows 10 ‘$10,000 
Your total worth ie now. 15,000 
‘This sum, invested in 6 Full Paid Shares, | 
ives you’ §75'a month. “Add $25 from yout 
emed income, invest io a third series of 100 


le Shares which mature at. $2000 
ow, at the end of S431 years 

are worth, bashed $35,000 

To obtain this amount” you ‘have invested 

only $10,380 


Tn order to simply the examples we 
have wed 188 months in all cases. Tf 
Your shares mature in a. shorter or longer 
Period the actual result will be’ altered 
Just that much, If your Full Paid Shares 
Pay a rate of interest other than 6%, 
the foal result ‘ill der from our e 
Amples JC is not eceanary to start With 
exactly $25 a month. Most building and 
foun oocations, sccepe momo de 
posts 00 low as 85 0 foot aod’ allow 
Fou o start with any amen ln mulipcs 
of $5. 

The three combination plans outlined 
here are not the only ones whi 
work. thmugh the building ani oan 
method. There are many others which 
you can devise yourself by using the 
Wee Teouc ‘plane enlaiand carte ta 
this ani 


To Help You Get Ahead 


sted below will help every 
‘out a financial plat. They 
ill be seat on fequest. 

How to Build an Independent Income"* 
iy the tile of a new booklet by the F.H.5 


Company. which "ex 
fey. May be Obtained by addresing the 
Rome ole of The F. H. Smith Company, 

Smith Building, Washingtoa, D. C. 
‘The House Behind the Bonds rind he 
inventor of the eaportance, noe only of stadying 
the investment, but of checkieg up the baat 
tho oder ie. Addrem: Fidelity Bead Mort 
8 New York Life Building, Chi- 


‘may obtain financial 


ear so dete tad of eae 
ome which wall sappore you the fst of your 
leon the buss of fer present living bad 
‘Write for the booklet to Cochran McChat 
pany, «6 Now Dearborn Se Chicago, Ul 
How to Get the ThingsYou Want tlishow 
You Can ses nseraoce tan sce pat of yout 
ean or eng send Koc Pawns 
(al Lie lnarate Company, 8 En Serer 
Harvord, Cone, wil Sed yos this booklet os 
one 
‘The Guaranteed Way fo FinanclalInde- 
feo teing you. Geencial Sedcpendenss. 
fete for thin Goec to fovexore Sadia, 
too North Seveath eee, Minneapolis Mion. 
“Money Doubling,” Ths newly pbliahed 
famphict describes siasble plan whereby the 
Grector may double his mooey i es chan is 
wen by stbonelatog the ste of Fama 
Tnvestog Co. of Now York, Lid, which be 
sernvet ta quartely divieads Hell bese 
fie on reqpst addressed to The Fal Sear 
tis Corps Room 2505, 8 Wall Stet, New 
Facey 
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One Cent a Day 
Brings $100 a Month 


OVER 135,000 PERSONS HAVE TAKEN AD- 
VASTAGE” Gr 'Linkwat INuRaXch 
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Kansas City, Mo, 
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T1’s as easy as ABC to choose 
the inside track to better “B” 
battery service. Simply buy 
Eveready Layerbilts. are 
#0 built a8 to give you more 
economy, reliability and satis- 
faction. ‘The diagrams tell you 
all there is to know about “B” 
batteries. 

‘These diagrams show the 
two types of battery. One is the 
cylindrical cell Kind, Such 
cylindrical cell batteries con- 
tain 29 fine wires, and 60 deli- 
cate solderings are needed to 
connect the individual cells to- 
gether. These 89 places where 
trouble can come are found in 
every such battery, whether the 
cells are cylindrical, as is usual, 
‘or square or hexagonal or any 
other shape. There wasn’t any- 
thing better until we invented 
the Eveready Layerbilt. 

Now see the Eveready Layer- 
bilt diagram. Note the flat in- 
terdependent (not indepen- 
dent) cells, making connection 
with each other automatically. 
Only two broad conne 


» HERE’S THE 


INSIDE TRACK 


TO “BY BATTERY SERVICE « 


This the LANGE SUZE Eveready Lay- 
erbit “Battery for heary duty, Nor 
‘206, the longest lasting, most ecomom: 
eal’ of all Bvereadyar Price W435. 
‘There te alse enether Reensady Layer: 
‘it, Medinm Sia, No. 485, ot $2.95. 


IN VITAL SERVICES 
Eveready Batteries are being 


‘used in automatic train control; 


perfect el 
Power. 


bands are required, each 3% 
inch wide, There are but five 
big husky solderings. This 
means super - reliability. ‘The 
flat cells also more ma- 
terials within the battery box, 
and so you get longer life— 
added convenience, economy 
and satisfaction. 

You can get these advantages 
of Eveready Layerbilt construc- 
tion only in an Eveready Layer- 
bilt. This is a fully patented 
battery, and none other is like 
it. An Eveready Layerbilt is 
unique, Be sure the name is on 
the “B” batteries you buy. 


NATIONAL CARBON CO.,INc. 

General Offices: New York,N.Y. 

Branches: Chicago _ Kansas City 
New York San Francisco 


[ucr} 


NEW EVEREADY RADIO RECEIVERS, A.C 
AND BATTERY OPERATED, NOW ON SAL 


© This seat on an advertioument in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STAXDARDS. See page 8, 
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WHAT WESTINGHOUSE IS DOING IN RESEARCH 


Thousands of horsepower controlled by a breath 


A worker in a busy power plant notes the 
approaching hour when street cars will gather 
throngs of home-bound passengers and thousands 
of dwellings will ask for light. He picks up a 
telephone, dials a number—and listens. Miles 
away a water-driven generator, without a human 
hand to touch it, signals “O.K.” and then, at 
an audible command, goes into action. 
Thousands of horsepower, stored up in 
the water above the dam, are set to work 
by 2 mere breath of energy—the faint 


vibrations of sound that operate sensitive 
electrical devices. 


‘They operate mechanisms that maintain the cor- 
rect level in tanks or or the desired 
temperature in furnaces. Uncanny devices guard 
the performance of huge paper machines or elec 
triegenerators. Vigilant “eyes” inspect, countand 
sort merchandise. Alert “‘ears’’ listen over elec- 
tric light wires and turn on street light switches 
at a signal from a supervisor's station, 

Years of untiring research have been 
invested by Westinghouse engineers to 
give clectricity these talents. Yet the 
opportunities have been barely touched. 
Westinghouse research is continually un= 


Automatic control and magnetic control wminghtaocbiir covering new industrial possibilities in the 


are taking important places 
in today’s industrial drama. 


Westinghouse 


fields of automatic and mag- 
netic control. 
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Distin guished 
by rice mend 
= ei and 


-+ delightfully 
RESPONSIVE 


pesformanc id ba 


ensitive? Yes. Easily tuned? 
Yes. Capable of great volume? By all means 


But more than these—listeners marvel at 
the glorious tone of the new Day-Fan Radio. 


For Day-Fan has solved the pr 
bringing in sweetly and clearly the si 
notes—the elusive overtones—and 
ing bass without sacrificing one iota of dist 
and power and selectivity. 


Naturalness in Day-Fan Radio 
by detecting all the frequencies and corr 
amplifying them — without over-emphasi 
in an improved audio system. 


Day-Fan Radio is modestly pr 


9-tube set (two 245’s 
matched  electro-dy 
without tubes. ( 
Far West.) 


d slightly higher in 


DAY-FAN ELECTRIC COMPANY 


1711 Wisconsin Boulevard 
DAYTON, O10 


Day-Fan Sereen G) 
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Entirely New-/4Haition 
ENCYCLOPAEDIA BRITANNICA 


old ideas of reference 
works and encyclopae- 
dias, for here is some- 
thing new, different,tre- 
mendously vital, alive. 

An unprecedented 
achievement,is the verdict 
‘of foremost critics, a ver- 
dict that is sweeping the 
country. “The most excit- 
ing book of 1929," says 
Henry Seidel Canby.“The 
lastword inencyclopaedia 
pertection’ says a well- 

nown librarian, 

‘And so it goes, without 
‘a dissenting voice! 


3,500 Contributors 


From the four corners of the earth, 
from the great universities, from the 
great industries, from world-famous 
clinics and laboratories, from the 
studios of the greatest artists—from 
these and from every source of up-to- 
date information came the material 
to make these wonderful volumes. 

‘The roster of contributors is a roll- 
call of the great and famous from the 
whole world—3,500 from forty dif- 
ferent countries. 

No university could possess such a 
faculty, nowhere else can you find so 
‘complete a survey of the entire record 
of human thought and achievement, 


Unique in Human Interest 
and Practical Value 


‘The mew Britannica is not only 
unique in scholarship. If is unique in 


TS has never been anything like 


ible, made of genuine Brown Me 
luded with everyset of the new Brita 


—never anything even 


remotely approaching this magnificent new Fourteenth 
Edition of the Encyclopaedia Britannica. Cast aside your 


This handsome bookcase 


time, tea times more interesting 
than ever before. 

‘This newBritannicabrings to every 
American home the 

limitless possibilities 


ENCYCLOPAEDIA BRITANNICA, Inc. 


Here is the history of the entire 
world—the biographies of its great 
men—the achievements of science— 

art—business and in- 
dustry —all. contained 
in a form that is com- 
act, easy to grasp, fas 
Cinating to read. 
Astonishingly 

Low Price 
The price of the new 
Britannica has been 
fixed so low thatyou will 
marvel at this new evi« 
dence of modern print 
ing efficiency. “Mass 
production is the ex- 
planation. The result 
is the lowest price at 
which a completely 
new Britannica hi 
been sold for two gen- 
erations, 

In addition, you may own and 
enjoy it immediately on one of 
the easiest time payment plans ever 
devised. A deposit of only $5 brings 
the complete set with its free book- 
case table direct to your home, 


Send For FREE Booklet 


Leara about the new Britannica white it is 
still possible to get a set from the frst 
printing at the low price that now prevails. 
Send for our handsome new 56-page 
booklet containing numerous color plates, 
maps, etc. from the new edition and giving 
fall information about it together with full 
details of bindings, the present low prices 
and easy payment plan, 
A free copy of this book is 
yours without the slightest obli- 
ation. Fill in the handy coupon 
w and mail it today. 


PSMO-D 


human interestandsheerpracticalvalue. 

It establishes the new principle 
that a wealth of learning can also be 
a treasure of fascinating reading. The 
amazing richness of illustrations 
alone makes every subject easier and 


of modern knowl- 
edge. It is the finest 
kindof liberal educa- 
tion for those who 
have only a limited 
time for reading or 


‘342 Madison Avenue, New York City. 
joPente send me by return mail without apy obliga 
jon on my part, your 5 Tiluseea 

describing the new Fourteenth Edition of the Britannica 

together ‘with fall information concerning bia 

ow price offer and easy terms of payment. 


simpler to grasp and, at the same study. Name 
eee is 
MAIL This Coupon TODAY : 


Oil Heat Scraps 
the Coal Shovel 


Back-Breaking Toil of Ash 
Removaland Stoking Unknown 
with New Furnace Equipment 


By COLLINS P. BLISS 
Direstor, Popular Science Institute 


ECENTLY I asked a man 
who had just installed an oil 
‘burner in his furnace why he 
had switched from coal to oil, 
“Been carrying ashes for 
thirty years,” was his. terse reply. 
That, I gathered, was all the reason he 
needed, but many home owners are 
attracted by other advantages of oil heat. 
In the first place, when an oil burner is 
installed it does away forever with the 
unpleasant task of waiting on the fur- 
nace, ‘There are no more fires to be built 
only to be extinguished in a day or two 
‘during uncertain fall and spring weather; 
no more starting up the furnace in the 
fmorning and. banking it at night; no 
more trips to the cellar during the day in 
aan attempt to cope with sudden changes 
in outdoor temperature. A good oil burn- 
gives an automatic, clean, even heat— 
with no souvenirs inthe form of ashes. 
‘These advantages are enough for the 
$00,000 Americans who have equipped 
their homes with oil heating devices. 
Few people buy an oil burner for econ- 
omy, though heating with oil quite often 
proves cheaper than burning coal. As a 
rule, oll at eight cents a gallon is the 
equivalent in cost of coal at $11.45 a ton. 
When this price ratio between the two 
fuels ps the factor that determines 
whether it will be cheaper to heat with 
oil is the efficiency and suitability of the 
heating system in which the oll burner is 
installed. 


‘MUST be remembered that the oil 


part, of the heating 
heating system is ineflicient old fashion, 
have to work under a handicap and burn 
more oil than would be necessary under 
more favorable conditions. Investi- 
gations carried on by the Popular 
Science Institute show that when the 
quantity of oil consumed is greater than 
it should be, usually the boiler is at fault. 
For this raion, The Institute always ad- 
the prospective user of oil heating 
equipment to find out if his heating sys- 
tem is of correct design and in good con- 
ition, and to make any necessa 
orimprovementsbefore he goes shead with 
the installation. “Adding an extra section 
‘or two to a boiler with inadequate heat- 
ing surface may cut quite a slice off the 
annual oil bill, 
‘Asking oil burner owners how much 
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more they would be willing to pay for 
0 


oll before they would go back to coal 
ives a pretty good slant on how sat- 
factory they have found oil heat. ‘Th 
majority of persons, when asked this 
sqestion, say from ‘twenty to. thirty 
percent, and quite a number say that 
they, would pay a hundred times as much 
for oil before they would give up using it. 
‘One man who has had his oil burner only 
‘one season said that he would pay $5,000 
before he could be persuaded to return to 

his former method of heating. 


OFCOURSE, these people who are 20 
satisfied with oil heat are using reliable 
oil heating devices, of which are 
plenty now on the market. The mechanical 
development of oil burners has been carried 
to such a high point that today there is no 

juestion as to the efficiency and safety of 
the better makes. Some years have 


INSTITUTE BULLETINS 
List of Approved Oil Heating 


Devices 

Advice on Installing Oil Heat 

Insulation in Building Con- 
struction* 


List of Approved Radio Prod- 
ucts 


List of Approved Tools 


List of Approved Refriger- 
ators 


Refrigeration for the Home* 
Price 25 cents each 


lapsed since oil heating devices outgrew 
the experimental stage, and there is no 
reason why the home owner should delay 
in installing oil heat. The last few seasons 
have not witnessed any pronounced 
changes in oil heating equipment; the 

eral trend in the design of new models 

jas been toward the simplification of 
mechanical details, 

Speaking of the mechanism of an oil 
burner, there is a misunderstanding that 
should’ be dispelled. Some persons have 
the idea that oil burners are very com- 
plicated devices that get out of order very 
easily and require frequent professional 
attention. ‘This is not true, Most owners 
of good burners find that itis necessary to 

‘the service man only afew times in a 
season, and such calls that are made are 
‘usually for general inspection and adjust 
ment, rather than for any’ particular 
breakdown or repair. A heating system 
that requires only rare visits from the ser- 
vice representative and none from the 
owner from one year to the next is cer 
tainly a rather close approach to the ideal: 
particularly so. when it is remembered 
that house temperatures stay within two 
degrees of the point set by the owner 
‘during the whole heating season. 


LL the modern comforts of 
EA mask ot hes say be bad In Sy 
yme that is equipped with a cent 
heating system and wired for electricity. 
Financially, itis within the reach of every. 
home owner who can afford an automobile 

or similar Iuxury-necessities. 


Readers of Poputar Science MonTHiy 
who are considering oil heat for their 
‘homes can secure advice on the subject 
and specific recommendation of reliable 
burners by writing to the Popular 
Science Institute, 381 Fourth Ave., 
New York, N.Y. 
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For trucks in the city, 
for tractors in the country 
.. this grainless wood board 


This grainless wood board, Masonite Presdscood, has hundreds of uses in industry and building. 
It does not crack, split or splinter, is almost impervious to moisture and highly resistant 


to warping and buckling. Is naturally beautiful; takes any fi 


|. Production costs often 


drop off sharply when Presdwood is used. Samples to try out will be gladly sent on request. 


Seen by thousands every day, 
a modem motor truck in city 
service portrays on its paneled 
sides of Masonite Presdwood 
an attractive sign which adver- 
tises the truck owner's business. 
Out on some windswept farm 
the operator of a toiling trac- 
tor is perfectly protected from 
flying sand and driving rain by a cab which is 
made of this same grainless wood. 

In one case Presdwood is used for its strength, 
smooth surface and ability to take any paint 
finish, In the other it is employed for its resist- 
ance to moisture and the sturdiness which en- 
ables it to withstand the hardest kind of usage. 


Has Hundreds of Uses 


These qualities of strength and beauty, as well as 
the workability of a grainless board that does not 
crack or split, have made Masonite Presdwood 
the chosen material for hundreds of manufac- 
tured articles. It is used for bedroom screens 
and radio cabinets, clothes hampers and bread 
boxes, breakfast nooks and kitchen cabinets. 
Because of Presdwood’s smoothness and 
strength it is ideal for work-bench tops, ice box 


FOR MOTOR 
TRUCK PANELING 


paneling, cupboards and shelving. It makes core 
trays it 


foundries, starch trays in candy fac- 
is employed for its moisture resisting 

yin the construction of campers’ tables, 
speed boat hulls, highway markers and outdoor 
signs of all kinds. In fact there scems to be no 
limit to the many uses for this grainless wood. 


FOR BREAKFAST NOOKS 


asonite 
PRESDWOOD 


In the building industry, 
Presdwood is being used in 
ever increasing quantities. It 
panels fine homes and the more 
moder buildings, takes any 
commercial finish. In concrete 
construction, Presdwood is of- 
ten used to line the forms, for 
it produces such a perfect 
smooth surface that the need of hand smoothing 
is practically eliminated. 


Liked by Mechanics Everywhere 


Presdwood has made friends in factories because 
of its workability, for skilled artisans, familiar 
with every type of material, have been won over 
by the ease with which Presdwood can be 
punched, sawed, milled, or sanded. This grain- 
less wood cuts production costs by eliminating 
the waste and costly rejections which result from 
defective material. Where handy men make 
things around the home, Presdwood is equally in 
demand, for anyone who uses tools instantly 
recognizes the possibilities of a grainless wood 
board that neither cracks, splits nor splinters. 

Factory executives, builders and home owners 
should read the Presdwood booklet which tells 
how Presdwood is made, lists eighty of its many 
uses and gives instructions for applying many 
types of finishes. A copy of the booklet will be 
sent promptly on request. 

MASONITE CORPORATION 


Dept.731, 111 Wet Washington Street 
‘Chicago, Hlinois 


FOR STURDY 
TRACTOR CABS 


pel 


FOR LINING CONCRETE FORMS 
koe 7 


u 


Where Did the Hours Go? 


Los Angeles to San Francisco, ai by a 
favoring fifty-mile wind. Southward bound, 
Suet etnieces acme teases 
a fifty-mile head wind. Does the first plane 
gain as much time as the second loses? 
en ak mine 
<n eat et hao 
are ae be 
treet weer cee te 
ant punter) ag 30) 
mt ees tO 
ines ial ne 100 
Rinses lee, Now te 
northbound plane, heed ® 
peg ty 
favoring wind covets et AS, 
afree or 
Gomequeny gts tots 
Some, te are 
Det, the sultboced mache, ls pew 
spared bgele at pen ot Wer ities 
hours for the trip. The total is eight 
Slew br wast b totaly wiser ted 
trip. Somewhere the air transport line has 


"THES sgefie datace and the plane and 
“The stance and 

wind speeds don't matter—the ok the 
Sim forany Where di the at Syaghours 
PS Portland Ore 


Sniping at the Zeps 
“TT SEEMS toe that Fowvtan sexe 
Grows Up aang tov much fans ova 


shi 
"eehaps Lam abitolt fashioned, bat Tean't 
see thatthe Zeppinn and her ie are ah 
‘achievement. tp excite 


Pope a 
SESS 
Paar 


velaround 
the world. What ad: 
vantages have they 
‘over the good old ocean 


liners?" Only the sav 
fs than twenty-four 

urs in the crossing of 
the Atlantic. 


the Gry Zeppain 
tod, Tn they ook 


Save met an ante 
‘© commodious and they do not give a traveler 
the free deck space and the opportunity for 


leisurely enjoyment which a sea voyage 

“Can't we have a litte less space devoted to 
slorifying things that really aren't of such tre 
mendous importance after all?"—If. J. S., 
Buffalo, N.Y: 


When the Left Is Right 


‘OUR editorial on ‘Keep to the Right’ is all 

right for the ‘on the sidewalk, 
nel at the street Intersections, but all wrong 
for him in the trafic on the highway. 

“On the highway the pedestrian keeping to 
the right is traveling in the same direction as 
the speeding autos on his side of the Toad, and 
ven i he obeys the role of the road that ow 
‘moving vehicles shall keep tothe extreme 
he isin great danger because all the vehicles 
passing him are coming from behind, where he 
fannot see them. ‘The drivers are all seated on 
the let sie, and watching the trae to their 
lef, instead of to their right. 
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“The State of California has recognized 
danger of this condition and has legal 
right of way of 


Diamonds Bad Luck? 


“J READ the other day a report hy a mem- 

Tieratthe French Acdemgfal Selene tat 

‘ones have a. direct effect upon the 

Ith of the wearer. He stated that emeralds 

increase enersy while diamonds reduce vitality, 

though apparently he offered no evidence 4 
Suatantinte hin theory. 

"The belief that some precious stones have 
an intvence upon the health and fortune of 
those who wear them has persisted from prim 

tamed the wine 


? 


Eo 
wai 
peoples was be- 


lieved to have the power 
to-cure snake bites. This 
‘snake - stone’ was 


Powdered and applied to the wound. Man 
ull ‘tik that wearing diamond 
ca ofthe lad red f 
aro + suggest 
that it might be connected with the bursa ie 
Stream. For's long time the belief waa held 


that this stone by" its magical powers could 

Bevo hemo Ma ‘eter cau eam 
Primitive people was to present magne 

Stones to brother. So lng as they preserved 


walimeth werent 
itn Ma Por Wort Tens ee 
No Rest for the Wicked 


“T WANT to take is 
sue with Dr. Ber- 

nant Hollander, “Beit. 
‘alien 


bled by disturbing 
‘dreams than men, prob 
‘ably because they have 
lese work and. morry: 


May it not. be, Dr. 
Hollander, because they. 
hhave fewer sins on their conscience?"—Mrs, 


D.B. Orange, S.J. 
It Made a Hit 


“T MADE, ur toy. the lame, dr track 
kes the et betce than the Sects aia he 
FT Se Costa SK tows 
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Or Why Not a Padlock? 


“TT NOTICE in your ‘Back of the Month's 
News,’ the following statement: ‘E: 

are not certain whether it (the rattlemake) 

ibrate the tip of its tail before it can 

‘but agree that it never strikes without 


myself up as an expert, 
but T do know something. *" ™ 
about raters. Iwas eat 
fora Tatdnate tte on 
ay 18th of this year and 
the bite was delivered bya 
rattler that did not vibrate 
its tal or give any other 


"CHT Te were true that 
rattler could not strike un- 
te it ta 
‘would “bo comparati 
imple to render the sake 
harmless, “This would greatly, simplify some 
folks’ jobs. Casting the snakes’ tails in plaster 
of Paris epee peeves the 94 “i 
ery oecemary vibrations, Tt would a 
Hence the ratte, and surely no realy honorable 
Tattlanake wotid strike if unable to pve due 
a per tring 

“'P'have had cofiderale experience with 
Reve thatthe tal exerts the slightest inden 
ose ad governs the ting I the 
slightest degree. {mont certainly would hav 
taken advantageof if were aware of Kt 
B.D. I My Haldon Height, 


A Handy File 

SRREADERS of Por 

tian SerExCEE 
Moxpnit wo make § 
practi of Looping 
opie of the magazine 
tmay be interested fn 
desing the stiles which 
Snterest them. "I got 
bold of smal index tox 
imeaturing about five by 
{ocr inches, and ast of 
index carde And. T 
Hanted up ay obdst 
frau of the magazine, When I saw an article 
that interested me T made out 8 card for it 


J 


At the top af the card T wrote a classification, 
‘such as ‘Ship Models,’ under which the subject 
Of the article belonged. Then T put down the 


title of the article, the author's name, the 
‘month and year of the magazine, and the page 
‘on which the article could be found. Then T 
{ook the next asue and went through it the 
same way. This index ‘very handy, es 
Pesatl Hone ha aod many magasnds to 
ok through" R- W. Mt, Melrose, asa, 


And Going Higher 


s PPLEASE do tot alter page of tin of 
Piven an advertnement Forviaa 
vcr pat i pea The red neatly every 
fmagatine in ints Porcuan Scursce the 


book that gives you a bit of everything and 
jjust enough of it. In its class itis the best 
that money can buy."—E. B., London, 


England. 
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Something to it. 


Kvery Saturday 


Gargle with Listerine 
when you get home... 


PERE: 2» any doctor wil tell you, is abit 
of sound wisdom for those who attend 
late season football games. 

Before going, and after returning from 
them gargle with full strength Listerine. 
‘This pleasant little precaution may spare 
you a nasty siege with a cold or sore throat 
or their more dangerous complications. 

Medical records show that after football 
games, there is marked increase in the 
number of cases of colds . .. sore throat .. 
influenza and bronchitis. 
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.in every stadium... 


SORE THROAT! 


temperature, and 
all of which are coincidental with seeing 
a football game. 

Listerine checks them effectively because, 
used full strength, it is powerful against 
Is them by the million. 

Even such stubborn organisms as the 
Staphylococcus Aureus (pus) and Bacillus 
Typhosus (typhoid) in counts ranging to 
200,000,000 are killed by it in 15 seconds, 
repeated laboratory tests show. Yet Listerine 
so safe that it may be used full strength 
any body cavity. 

Use Listerine systematically during winter 
weather. It is a pleasant habit, a cleanly 
habit, and one that may lengthen your life. 


TO PREVENT 
coLDs 
Colds are often caused by 
germstransferred from the 
hands to food which then 
enters the mouth, 
the hands with 
before each meal kills 
such germs. State Health 
Boards recommend simi 
Jar measures particula 


‘They are caused by germs in the mouth Lambert Pharmacal Company, St. Louis, during epidemics of 
which get the upper hand when body resist. Mo., U.S. A. influenza. 
KILLS 200,000,000 GERMS IN 15 SECONDS 
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From Theory to Fact 


'N THE leading article of this issue Dr. E. E, Free tells the 
story of important experiments and discoveries which 
ive promise of removing many of the controversial un- 
certainties surrounding the theory of evolution. 

In the seventy years since Charles Darwin published his 
Origin of Species and startled the world with bis revolutionary 
theory of how life evolved from lower to higher forms, scientists 
have searched in vain for the cause of the mutations, or changes 
in character, whose processes through the ages have created 
mankind, 

Now comes a likely answer, in experiments indicating that 
radium and X-rays can produce marked changes in a species 
from one generation to the next, and in the well-considered 
theory advanced by eminent scientists that these rays, as well 
as the cosmic rays from outer space, may actually be the cause 
And motive power of evolution, 

‘This new conception of life—that it evolves in response to 
penetrating baths of energy from the Unknown—marks a 
profound advance in scientific thought concerning the origin 
and destiay of man, More than that, if the evidence of recent 
‘experiments is established, it may mean that the whole doc- 
trine of evolution itself will evolve. 

Evolution will cease to be a disputed theory, Tt will become 
1 demonstrable fact. 


Let the Deaf Hear, Too! 


HAT good is a talking movie to a deaf man? 

‘People with poor ears, yet not so deaf that they have 
had to learn lip reading, certaily have been dealt a foul blow 
by the latest form of canned entertainment. ‘The silent drama, 
decked out with a brand-new voice, becomes meaningless 
without the usual captions, and a large class of people, already 
heavily handicapped, now are worse off than ever. 

However, the situation is far from hopeless. In fact, a cheap 
and simple remedy is at hand, The electrical impulses used to 
operate the stage loudspeaker can be wired to convenient jacks 
s0 that any person not stone deaf can plug in his own radio 
headphones, adjust the volume control to suit himself, and 
enjoy a talkie as well as his more fortunate neighbor. A similar 
idea already has been tried out in the Paramount Theater, 
Brooklyn, N. Y. 

‘And think how perfectly a pair of ‘‘earmuffs” can shut out 
the jabberof the nearby pest who insists on talking continually! 
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The New Calendar by 1933? 


[ime Sn of January, 1933, wil fall on Sunday, That will 
be an ideal time to put into eflect the proposed thirteen- 
month calendar advocated by George Eastman, of Rochester, 

. Y., (P. S. M., June "29, p. 32) and “‘preponderantly 
vored,”” according to the national committee on calendar sim- 

ation, by public opinion in this country. 
Should the reform fail of adoption at that date, the new 
calendar may have to wait until 1939, the next convenient 
year for starting it. For that reason the national committee, 
in a recent report to Secretary of State Stimson, recommended 
immediate international discussion of the proposed change to 
arrive at an agreement for its introduction by 1933, 

‘This reform is a sensible and a needed one. Much as people 
are accustomed by habit to the present calendar, itis eminently 
unsatisfactory. Its chief objections, summarized in the report, 
are these: Months are of unequal lengths and contain unequal 
numbers of working days, complicating statistical comparison 
ef one month's commercial and scientific achievements with 
those of another. The months do not contain an equal number 
of weeks, creating the awkward situation of four pay days in 
some months and five in others. ‘The days of the week shift 
each year to different dates, so that the dates of periodical 
events such as Election Day, and other legal and religious 
halidays, are constantly changing. The new ealendar would 
solve all these difficulties by substituting thirteen months of 
exactly four weeks each, and celebrating the odd 36Sth day 
as “Peace Day” or "Year Day," an international holiday. 

Sentiment abroad, as well as here, seems to favor the change, 
it is to be hoped that a world conference will ratify the 
soon enough to make it effective by 1933. Incidentally, 
this step, if carried out, will be a monument to international 
Gweperation It sone of the frst nonpalitial projects ever to 
'be submitted for unified action to the people of the world, 


The Road to Success in Aviation 


A THREE-YEAR night course in aviation engineering has just 
‘been announced by New York University. As preparation, 
‘a hgh school education ix desirable but apicants with leg 
preparation but greater practical experience will be accepted.” 

Fointed criticism aimed by factory executives at graduates of 
yatious educational courses in aircraft has stressed their lack of 
“horse sense.” ‘Today, by working in a factory by day and 
studying by night, itis possible to combine practical experience 
wrth the very necessary theoretical knowledge that makes for 

ivancement. 

In this issue Sherman M. Fairchild, one of America’s foremost 
bauer of airplanes, tells of the part that the airplane factory 
plays in the making of men for the aircraft industry. Himself a 
college man, he pounds home the fact that only by the combina- 
‘on of theory and practice can a man fit himself forthe big jobs 

avia 


They Are Saying— 


ME Graf Zeppelin is making a constant contribution, to 
the development of the art of air transportation. 
President Hoover. 

‘The magnetic forces of the world still remain the most 
baffling of ail of Nature's mysteries.”—P. P. Ulrich, director 
of the magnetic and seismological observatory, Sitka, Alaska, 

“No other age except this machine age has attempted 
high a standard for so many people. ‘There is more emphasis 
now than ever before on character in the worker.”—Dr. Arthur 
D, Little, famous chemical engineer. 

T was a poor pilot when I crossed the English Channel.” — 
Louis Bleriot. 

‘The New Yorker isa product of noise. Soldiers get war shell- 
shock; New Yorkers get peace shell-shock.”—Dr, Arthur P. 
Payne, consulting psychologist, College of the City of New York. 

“Were it not for the very great improvements in electric 
power and electric lighting during the last twenty-five years, 
the bill which the public is now paying for electric curent 
would be greater by more than two billion dollars a year. 
General John J. Carty, vice president of the American Tele- 
phone and Telegraph Company. 

The public uses electric radio receiving sets 160 percent 
more than they used battery receiving sets.""—Harold A. La 
Fount, Radio Commissioner of the Fifth Zone, 


Whats a mere 
matter of PRICE 


when you’re a mile or two UP 


'N this new industry of 

the skies where progress 
depends upon unfailing per- 
formance and dependability 
and where low price is not 
a lure, “the highest priced 
bearing in the world” is 
used by practically all air- 
craft and aircraft equip- 


ment manufacturers... Air- 

craft manufacturers can't af- 

ford to take a chance on anti- 

frictionbearings. Neithercan 

manufacturersin other fields. 

They merely think they can. 
Nothing is apt to cost 
so much as a bearing 
that cost so little. 


SKF INDUSTRIES, INC., 40 East 34th St, New York, N.Y. 


ok 


“THE HIGHEST PRICED BEARING IN THE WORLD” 


| 


BEARING 
PERFORMANCE... 
not PRICE counts with 
these Manufacturers 


Aeromarine Klemm Corp. 
‘Aero Products Corp. 
Aircraft Development Co. 
‘Aircraft Engine Co, Inc. 
‘Alliance Aircraft Corp, 
‘American Aeronautical Corp. 
American Cirrus Engines Inc. 
Amy Air Service 
‘Asleson Aeroplane Engine Co, 
Bellanca Aircraft Corp. 
Bliss Co, EW. 

Boeing Airplane Co. 
Brownback Motor Laboratories 
Backlen, H. E., Co. 
Budd Wheel Co. 
Chevrolet Aviation Motors Corp. 
Consolidated Aircraft Corp. 
Crosley Aircraft Co. 
Curtiss Aeroplane & Motor Co. 
‘Dayton Airplane Engine Co, 
Eberhart Aeroplane & Motor Co, 
Eclipse Aviation Corp. 
Fairchild Airplane Mfg. Co. 
Fokker Aircraft Corp. 
General Airplanes Corp. 
General Electric Co, 
Gill Aircraft Corp. 
Goodrich Co, B. F. 
Goodyear Zeppelin Corp. 
Great Lakes Aircraft Corp. 
‘Guiberson Corp. 
Hamilton Metalplane Co. 
High Engineering Co. 
Kimball Aircraft Corp. 

‘Lee Motors Co. 
Lycoming Mfg. Co. 
MacClatchie Mig, Co. 
‘Menasco Motors Co, 
Mercury Aircraft, Inc. 
‘Michigan Screw Co. 
Moth Aircraft Corp. 
National Steel Products 
Navy Bureau of Aeronautics 
Packard Motor Car Co. 
Piteaim Aviation, Ine. 
Pratt & Whitney Aircraft Co. 
Rinehart Whelan Co. 
Rocky Mountain Stee! Products 
Scintilla Magneto Co. 
‘Sikorsky Mfg. Co. 
Sperry Gyroscope Co. 
Steel Products Engiseering Co, 
‘Stout Metal Airplane Co, 
Superior Machine Tool Co. 
Szekeley Aircraft & Engine Co. 
“Taylor Instrument Co. 
‘Westinghouse Electric & Mig. Co. 
‘Wright Aeronautical Corp. 
National Advisory Committe 


Practically the entire 
Aviation Industry uses 
SKF Bearings 
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“ARE THEY COMING 
TO LIVE WITH YOU AGAIN 
THIS WINTER?” 


Cane-Fipre INSULATION 


means protection from the ills and discomforts 


of cold weather . 


+++ So plan now to repair or remodel 
your home with Gelotex, the only cane- 
fibre insulation, 


Roofs insulated with Celotex retard 


furnace-heat-leakage . . . protect the 
entire house from penetrating damp- 


ness and chill. 


Waste spaces in the attic and base- 
ment, when lined with Celotex, are 
changed into delightful nurseries and 
playrooms; open porches are trans- 
formed into sun rooms, enjoyable all 


+ plus smaller fuel bills 


inch thick, also made “double thick”— 
7/8 inch. 

And they contain millions of tiny 
sealed air cells . . . just what is needed 
for dependable insulation. 

‘When used on the outside of houses, 
as sheathing, Celotex adds structural 
strength .. . makes walls tight and per- 
manent. 

And on inside walls and ceilings, you 
can obtain finer, smoother 
plastered surfaces with Celo- 
tex Lath. This better lath, 18 


inch thick, also made “double 
:"—7/8 inch, is especially designed 
to reinforce against plaster cracks and 
eliminate lath marks. 

Before you build, buy or remodel, 
ask yourarchitect, builder or dealer for 
further information on Celotex—and 
write us for our free booklet, “Year 
"Round Comfort and Fuel Saving for 
Every Home.” 

‘The Celotex Company, Chicago, Ili- 
nois. [Member of the Home Modern- 
izing Bureau of the National Building 
Industries, Inc,] In Canada: Alexander 
Murray & Co., Ltd., Montreal. Sales dis- 
tributors throughout the world. 
Reliable dealers can supply 
Celotex Standard Building 


seasons of the year. is Sette 
No other actor seems to provide imebes By 48 inches and 7/16 SSSSES Board and Celotex Lath. 
insulating efficiency and structural 
= together quite so well as aoe a is — 
aa ELOTEX 2c. 
Toe Mag ihc hed ng Cts eng 
‘ Aer INSULATING CANE BOARD ‘sitnuage of cane bre inslation 
durable—interlace perfectly into ig, RS OEATINO CARE BOA aces of cae 
strong boards, 7 to 12 feet long, 7/16 Sicmlameny pot ieaaaer {eral Be sure you get 
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Rays—The Clue to Evolution 


‘The ped of evolution on its iregular upward pathway may have been determined by sones of coumicrays encountered by the earth in apace, 


When Dr. Free, some six years ago, wrote for this magazine “The Story of 
Man and His World,” scientists were at a loss to explain the cause of life's 
progress through the ages, Now comes a sequel to the story—the discovery 
that rays like those which help to cure cancer may also supply motive power 
in creating new forms of living creatures. Dr. Free here reports evidence 
of that discovery, which promises as great a revolution in scientific ideas of 
human development as did Darwin's original theory. 


biden! that it was 
ible to say about evolution 

Was. that it) had happened. 

Buried in the carth’s rocks 


past history of life. In vestige organs 
Fike the human appendix; in the results 
of biochemical blood tests; from a thou- 
sand other signposts here and there in 
the sciences of botany, zoology, physiol 


By E. E. FREE 


ogy, and peychology, it was possible to 
ead the fact of mans animal orgin. But 
the causes back of that vast panorama of 
evolving life were unguessed. 

Now comer for ne ot a aaa: 
able theory. Within two years the 
evidence for it has piled up enormously. 
Searealy a month ‘now passes: without 


some scientific man adding. new facts to 
strengthen the argument. The theory is 
that tays like those from radium are 
among the causes of evolution—if not 
its sole cause. 

“The mysterious cosmic ray’ from outer 
space, recently the subject of notable 

investigations by Dr. Robert A. Millikan 
(PS. M., July '28, p. 13), seem to have 
an important place in the picture, as do 


some kinds of X-rays. It is not 
too much to say that this new 
radiation theory of evolution 
promises to alter the ideas “of 
science about the history of 
Ie on earth as much as did 
the famous theories of Charles 
Darwin. 

First inklings of the new 
theory came two years ago 
when Professor H. J. Muller, 
of the University of Texas, dis 
covered that treatment with X- 
rays causes the fruit fy, already 
4 failing fnseet for laboratory 
experiments, to produce new 
varieties of offspring (P. S. M., 
Dec. 127, p. 33). This was 
science’s first clear example of 
evolution produced artificially. 


LITTLE later Professor . 

H. Goodspeed, of the U 
versity ‘of California, produced 
hew kinds of tobacco. plants 
hy treating parent plants vith 
these same X-rays. The rays 
emitted continually by radium, 
fundamentally much like, the 
more penetrating kinds of X- 
rays, have been found to have 
similar effects. 

Only a few weeks ago two 
research workers at the Uni 
versity of California, Professor 
Emiest B. Babcock’ and Pro 
fessor J. L. Collins, created 
still other new varieties of fruit 
flies like those studied by Pro- 
fessor Muller by allowing the 
parent insects to breed inside 
4 tunnel beneath the city of San Fran 
isco, where the natural radioactivity 
of the rocks is exceptionally high, <0 
that the flies were exposed to an unusual 
intensity of radium rays. 

‘two distinguished 
scientists of Dublin,’ Ireland, Professor 
John Joly and Professor Henry H. 
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ism, made other stating 
suggestions. Professor Joly 
advanced the theory that the 
cosmic rays which continually 
bombard the earth from outer 
space, and which are also much 
like radium rays, may be man- 
Kind’s only safeguard against 
being killed off by cancer. 
And Professor Dixon added 
that these same cosmic rays 
may have provided the motive 
power for life's evolution in 
the past. 

1¢ essential of evolution, 
biologists have long unde 
stood, is not the outward 
change which geologists trace 
as elephants evolved, for ex- 
ample, out of a primitive kind 
of pig, or as the ancient 
monkeylike creatures evolved 
into modern apes and man. 
It is something far more fun- 
damental that 
within the myst 
plasm” which is the living 


Dr. Lo, M. Bogolaviensity (left) with the apparatus ie used ta 
feanating radioactivity of Fock im diferent parts ot mia 


At the left ia Dr. Robert AL Milica, of the 
Cautoenia Insitute of Technelogy, with the 
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link between one generation and the next. 
All men or women, all modern animals, 
even the majority of lower animals and 
of plants, grow from fertilized egg cells, 
the inmost substance of which is de- 
rived from the parents. Close to the 
center of any ordinary living cell, buried 
in the living matter or protoplasm, 
microscopists discern a 
ored, slightly solider speck. 
cell's nucleus, which undoubtedly con- 
tains the living mechanism controlling 
a cell, much as a man's brain controls hi 
body. Somewhere within the microscopic 
nuclei inside the billions of living cells of 
the human body lies the very secret of 
fe. 


'N CERTAIN conditions of living cel 
especially of the special germ cell 
‘which are the carriers of heredity, 

possible to see still inside the nucleus 
small dark objects, some almost round, 
others slightly elongated like a tiny 
Frankfurter sausage. Biologists call these 
objects. “chromosomes,” which means 

merely “colored bodies.” for the ti 
particles stain a litle darker than 
the rest of the cell when the usual 
dyes are applied to make visible 
the cells’ almost transparent in- 
tetiors. When the chromosomes 
were first seen by pioneer micro- 
scopists no one knew what they 
is known that they 

are the machinery of heredity, 
When an egg cell or a sperm 
cell is being formed in the parent 
creature, so that a member of the 
new generation presently may 
come into being, remarkable 
things happen to’ the chromo- 
somes. Those of the parent cell 
each ‘split apart along. their 
Tengths, so that each half pos- 
sesses a little of every part of the 
original chromosome. Then other 
sompliated changes take place, 

both in the female egg cell ai 

Ciba sport cal cht thee 
two fuse to make the fertilized 
cng cel, the new cell is found to, 
acquired half its set_ of 
rom the mother 
the other half from the 
That is how the heredity 


Thanks chiefly to. inve 
tions carried out for y 
Columbia University by P 
sor Thomas H. Morgan and his 


agree that 
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germ cells carry what might be called a 
set of blueprints for the new creature 
that is to be built 

‘Imagine an architect drawing the plans 
for a house, for example, on many small 
round, paper disks, like stoppers for milk 
bottles. Imagine these disks strung to- 
gether so that each hundred or so made 

yped lump. That is about 

‘what biologists imagine to exist, on a 
minute scale, inside the chromosomes. 

Part way along the length of one of the 
human chromosomes, for example, may 
be a tiny living disk which carries 
‘Nature's blueprint for the length of one’s 
nose. If a son inherits that disk ac- 
ccurately from his father, and if the father 
hhas a long nose, the son too, will develop 
that kind of a facial ornament; just as the 
famous Hapsburg family of European 
royalty did for generations, Somewhere 
else along one of the chromosomes will 
bbe a disk which carries the blueprints for 
the color of the hair, and so on. 


ANY facts about how the sets. of 

living blueprints are duplicated, 
transferred, and corrected, if necessary, 
in the process of heredity, are still among 
the biological mysteries.’ But no biolo- 
gist now doubts that something of this 
Kind is the secret of all kinds of biological 
inheritance, whether it be that which 
makes a boy look or talk like his father 
or whether it be the more obvious kind 
of inheritance which makes each animal 
species reproduce itself more or less 
Accurtely from one generation to an- 
other. 

‘The needs of evolution include, how- 
ever, something more than inheritanc 
One’ of them is what naturalists call 
variation. If inheritance were absolutely 
perfect, so that all of a person's 
Children were always exact 
copies of himself, evolution 
would not be possible. ‘The 
World would still be populated 
by only one kind of ereature, all 
precise duplicates of the original 

Fortunately there is variety 
on earth, and therefore progress. 
The reason is that eich new 


eneration isnot quite an exact 
& ‘The 


‘copy of the preceding one. 
blueprints are passe 

enough, so that the 
fare similar, but experience of 
environment acts somehow as 8 
correcting and improving archi- 
tect, to alter the living blue 
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prints slightly and try out some 
new possibility. The Hapsburg 
family, for example, was not 
condemned to go on forever 
having long noses. 

Biologists have always been 
puzzled, however, about what 
‘causes the variations. A first clue 
to the answer was the discovery 
of Professor Muller with X-rays. 
He found that when fruit fies 
‘were exposed to these powerful 
radiations totally new races of 

ies longer or shorter 
in wing, differently colored and 
varying from the former racial 
standards in other ways. 

Not all of these X-ray crea- 
tions were fortunate ones. Some- 
times the evolution thus worked 
was bad for the fruit flies’ sur- 
vival, instead of good. But 
what’ instantly attracted the 
attention of the world’s biolo- 
sists was that some change had 
cceurred. The potent pencil of 
the X-rays had reached into a 
set of the architect's plans for 
the next generation and had 
changed thém, so that a new, different 
creature was built. 
then other investigators have 
confirmed the discovery with the same 


sors Babcock and Collins have found 
similar effects from radium rays. The} 
agree that all three kinds of A 
rays, the radium rays, and probably the 
cosmic rays of space—actually can affect 


the rays create in the new 


generation seem to be the sudden changes 


(nits the curative raya. The radioactive 


(ee i callcted in gas apparatce, bows 
Shove, and carefully sealed against the a 


MING OCCURRENCE or RADWUM ws DUTERDNT OnnaSer fh Soe st Shc wo paced ai sow 
THE'EMRIRRAPHAGE RrCCTED oe CEGERAPNICAL Corson friuttoe the cancer” Mey 


DISTRIBUTION er EVOLUTION 


(SS ancer patients now are aved by radium 


a 


which plant breeders call “sports.” Bi- 
ologists call them mutations, From the 
work of the Dutch botanist Dr. Hugo 
de Vries, the American biologist Dr. 
D. T, MacDougal, and others, it has 
Jong been believed that evolution in 

ture proceeds in this way by rela- 
tively sudden jumps from an old charac~ 
ter to a new one; from black hair, for 
example, to red; from the flabby body of 
the first’spineless sea worms to the first 

inning of the stiffening rod down the 
bback which was to grow by later muta- 
tions into man’s backbone. 

‘The fact that all three kinds of 
seem to have this same effect in 
speeding evolution is not surprising, 
‘They differ only in that some are slightly 
shorter in wave length than the others 
All three lie at the extreme short end of 
the whole known series of ether waves. 
Light waves, themselves far shorter in 
wave length’ than the very long radio 
waves, are followed, as shorter 
companions by the ivisible ultraviolet 
ays now much used in medicine, Next 
shorter than the ultra-violet rays come 
the X-rays and beyond them the radium 
rays and the cosmic rays. 


HE. similar effects of these rays on 

evolution is paralleled, too, by thesim- 
iiar action of two of them, the X-rays 
and radium rays, on cancer. 

‘A few years ago the only known cure 
for cancer was the surgeon's knife. A 
cancer grows when, for some unknown 
reason, a few living cells of the body go 
wrong and start uncontrolled growth. 
‘Many normal body cells are able to grow 
‘and multiply to some extent when neces- 
sary; as skin cells do, for example, when 
new ‘skin needs to be produced to heal 
‘cut finger. In normal cases such growth 
‘stops automatically as soon as it has gone 
far enough for the body’s needs. In a 
cancer it does not stop. ‘The abnormal 
cancer cells, escaped from the ordinary 
bodily controls, keep on growing and 
multiplying indefinitely. After a while 
they press on nerves and cause pain, oF 
on essential — (Continued on pore 146) 
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An eminent American scien 
novel form of solar ¢ 
and tested. Dr. ¢ 
in Clark University, 


and it 


JHE ordinary back yard receives 
Imore power in the form of heat 
from the sun than is used to heat 
and light the average home. A 
good-sized pasture may receive 

power equivalent to that used by all the 

factories of a town. Great deserts like the 

Sahara or the Tackla Mahan receive more 

heat power than is required to warm the 

‘dwellings, light the streets, and drive the 

machinery of all the civilized countries in 

the world combined. 

‘Throughout the ages, attempts have 
been made to convert sunlight into me- 
chanical power, but with little success. 
In every case the apparatus has proved 
inefficient, At last, the writer is firmly 
convinced, the probiem wil be solved by 
the practical application of a new solar 
motor he has invented and patented. 

‘According to figures computed by Dr. 
Charles G. Abbot, director of the Smith- 
sonian Institution in Washington, the sun 
every day supplies to the earth energy 
equivalent to the burning: of $07,000,000, 
(000 tons of coal. The world actually uses 
coal, oil, water power, and other sources 
‘of energy equivalent to about 5,000,000 
tons of coal daily. Time and money are 
being spent in huge quantities to dig coal 
from mines, to pump oil from wells, and 
to harness streams for power, when more 


jist de 


well known for 


nts with space-exploring rockets. 


A New Invention to 


Harness 


the Sun 


By R. H. GODDARD 


than a hundred thousand times as much 
Power constantly is being delivered free 
right on the earth's surface. 

‘While some of this solar energy is re- 
flected back into space, it has been cal- 
‘culated that one square yard of the earth's 
surface exposed to a summer sun directly 
overhead receives energy at the rate of 
at least one and one half horsepower. 

So far, the most successful attempt to 
harness ‘the sun's power has been the 
fifty-boiler-horsepower | Shumann solar 
plant at Cairo, Egypt. It turns into useful 
power only a litle more than four percent 


er, the Eaneas solar engine in- 
Stalled at Patadeca, Call, i even ks 
efficient. 

‘My new solar motor will reach an over- 


all efficiency of at least fifty percent— 
more than twice that of the finest steam 
turbine electric generating plant in opera- 
tote . 
The accompanying illustrations show 
how this new solar motor might be prac- 
tically applied to supply power, light, and 
heat on the farms, ‘The essential features 
are shown in the broken-away drawings 
above, Instead of the usual kind of boiler, 
a hemispherical end piece, made of clear 
fame eats, i Noted oa low body, 
ater is pumped in and mercury under 
High pressure is sprayed into the water 


‘The fused quartz, a rock crystal ma- 

terial, recently has been made available 
in quantity. Its advantages for use in a 
sun motor are that it is one of the most 
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transparent materials known; it will not 
crack when subjected to heat as does 
ordinary glass, and it will stand enormous 
temperatures before it melts. 

‘A mirror of large size is focused on the 
fused quartz so that the point of greatest 
heat is where the spray of mercury forms 
a screen in the water. ‘The water itself, 
if transparent, will not absorb the 
heat, but the mixture, being opaque to 
light, will absorb all the heat instantly 
‘The ‘resulting tremendously high tem- 
perature will convert the metallic mer- 
cury into mercury vapor at a correspond- 
ingly high pressure, and the water will be 
converted into steam at high pressure. 
By feeding these gases directly into a tur- 
bine, the heat can be converted into me- 
chanical power without the usual losses 
caused by friction through long sections 
of piping 


'N Annutshel, the nev solar engine is like 

a hollow crystal ball into which water 
passes at one end and from which steam 
fssues directly into a turbine. 

A feature of the design is that the 
quartz end piece can be shaped so that 
every ray’ of light from the mirror will 
strike itat right angles. This will prevent 
loss of energy by reflection. Another ad- 
vantage is that the hottest point is inside 
instead of outside, as with the ordinary 
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boiler. This permits the use of a metal 
lighter than iron for the shell, for the in- 
coming water keeps the metal at a rela- 
tively. low temperature. Because the 
hottest point is inside and is surrounded 
by the incoming water, what heat is lost 
from the focus point by conduction will 
serve to pre-heat the incoming water. 


TT QTEST the fundamental principle of 
the new engine a hollow sphere of 
glass five cighths of an inch in diameter 
was filled with water containing finely 
divided carbon in place of the mercury 
spray for the absorption of heat, This 
sphere was placed at the focus of a para- 
bolic mirror one foot in diameter. When 
the mirror was placed in sunlight, the 
water boiled easily, the steam escaping 
in a powerful blast through a hole in the 
top of the sphere. As water boiled away, 
more was supplied by a hand pump. 
This small model will produce steam in- 
definitely as long as it is supplied with 
water. 

The possibilities awaiting the commer. 
cial development of a really efficient solar 
motor are enormous. There is. solid 
tific backing for’ the belief that a 
solar motor of the size illustrated would 
produce upwards of thirty useful horse- 
power when operating under a clear sky 
between the hours of ten in the morning 
and three in the afternoon—the time 
hen sunlight is at its maximum power 
in the United States. That amount of 
power, converted into electrical energy, 
would’ far exceed the requirements of 
large farm; the unused current could be 
employed to charge batteries. ‘These 
turn, could maintain the normal current 
supply on cloudy days and at night, If 
the mirror were 100 feet in diameter, the 
ely, would be 


output, figured conservati 
650 horsepower, 


QUOT everywhere on earth, of course, 
IN does the sun shine every day, and 
in no spot does it remain directly over 
head, But even so, it is fait to assume 
that each twenty-foot mirror concentrat- 
ing available sunlight on an engine fifty 
percent efficient would yield, year in and 
Year out, a twenty-four-hour average of 
at least’ four horsepower. In sunny 
tropical regions, such as the Sahara, the 
average yield would be much greater 
Whether to use a large number of such 
small mirrors or a smaller number of large 
mirrors measuring a hundred feet or 
more in diameter, would be merely a 
question of ease of handling and of com- 
parative cost 

"The reasons why the new solar motor 
will operate with such remarkable eff 
iency’ are best understood by observing 
‘where the losses occur in present engines 
such as the steam turbine plant and the 
gasoline engine. 

The secret of efficient operation of any 
heat engine is high temperature. That is 
shy the gasoline engine, with its ex- 
tremely hot exploding charge, is more 
efficient than the ordinary steam engine 
‘That also is why engineers are designing 
steam plants to use higher and higher 
boiler pressures, Modern steam generat- 
ing plants commonly use boiler pressures 
as high as 500 to 750 pounds, whereas 
Steam plants built years ago rarely used 
2 pressure above 150 pounds. 

But the ontinued on page 157) 
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“Empty Space” a Cloud of Dust 


By THOMAS ELWAY 


STRONOMERS once talked much 
about “empty space”"—cold, dark, 
‘and limitless—between the solar 


system and the stars. Now that 
phrase is known for a fundamental mis- 
fake. Space is not empty. Stretching 
between the earth and the farthest con- 
fines of the known universe, so far away 
that light rays traveling 186,284 miles a 
second need more than a hundred millio 
years for the journey, there extends, it 
ow seems certain, a kind of thin space- 
gas composed of’ atoms flying about 
violently, knocking against. each other, 
constituting something entirely new in 
the scientists’ knowledge of the universe 
A few weeks ago at the meeting of the 
British Association for the Advancement 
of Science in South Africa, the dis- 
tinguished astronomer of Cambridge 
University, Professor A. i 
discussed this cloud of space 
atoms. It probably contains, 
he said, more than half as 
much matter as is contained 
in all the millions of stars. 
About a third of all the atoms 
in the universe are in the 
space cloud; more than a 
hundred billion billion times 
as much matter as goes to 
make up the earth. Yet the 
space cloud is so thin that it 
Stops almost none of the 
light from stars a hundred 
million light years away. It 
has a temperature, Professor 
Eddington indicates, of per- 
haps 30,000 degrees F., yet 
it would not so much as warm 
the hand. Altogether, it is 
‘one of the most remarkable 
and paradoxical objects that 
astronomy has discovered. 
Many years ago Si Wil 
Kiam Herschel, Camille Flam- 


Spiral nebula M.101—one of some 300,000 
‘Seantic star louis whirling like piawheela a 
{he tnown universe.” ‘The earth ia part of one. 


marion, and other astronomers suspected 
some ‘such space cloud, but could 
not _prove it. Only in 1923 did Dr. 
J. S. Plaskett of the official Canadian 
‘observatory in British Columbia obtain 
the first actual trace of the space dust. 
Certain dark lines across the rainbow- 


strip or, spectrum of distant stars in- 
ated, he decided, the presence in space 
fof a coud of atoms of calcium, the chemt- 
fal element of lime._ Since then Dr. Otto 
Struve and others have confirmed this 
fact and have proved the existence, side 
by side with these calcium atoms, of 
ce atoms of sodium, the element of 
common salt. All kinds of atoms present 
ga eth are blved fob preset, on 
in the space cloud, each in its proper 
chanieal proportion! But tt ts only tose 
ot ealcium and sodium which the astrono- 
mers have been ableto detect diel 
‘Years ago the great American photog- 
rapher of the heavens, Dr. Edward E- 
Barnard, photographed more than 300 
dark objects inthe skies, the so-called 
dark nebulas, "One of these, nicknamed 
the “coal sack,” looks like & hole in the 
thik sprinkled sta ld of the Mi 
y. Tt bsnota hole, but a cloud of some 
Liat of metucr, selacentiy opeace' to 
shut off ‘the rays of stars behind it 
‘Dr. Barnard's photographs 
proved that dark matter can 
Exist in the universe, but 
these dark nebulas are not 
aulte like ‘the newly dls- 
Covered dust. cloud. The 
‘opaque cloud that makes the 
coal sack is far thicker, un- 
oubtedly, than the average 
of the dust in space. It is 
stene Lied of tcl scgoniee 
tion, Ike a dust cloud in the 
earth's ai 
Doctor Struve has cal- 
culated the number of stray 
Stoms in the space cloud and 
ther denity in an average 
fast is far less than the den- 
sity ofthe gas til left in the 
most perfect’ vacuum ever 
produced by man. Imagine 
all the air pumped away 
from above’ the United 
States, (C ce 103) 
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is pat together 


You Don’t Have to 
Be a Pilot— 


At the age of thirty-thre 


, the author of this article is 


one of America’s leading airplane manufacturers, and 
inventor of the aerial camera which bears his name. 
From his own experiences he tells here of the many 
opportunities, beyond actually flying a plane, which 
await the young man who is ambitious for a career in 
aviation. He himself began as a nonpilot, and by re- 
sourcefulness and industry reached a place at the top. 


By SHERMAN M. FAIRCHILD 


URING the high pressure days 
‘of war preparation, the United 
States Air Services examined 

250,000 applicants 
ing as pilots. OF these, 

20,000 were passed as being fit for train~ 

ing, or less than one out of twelve. And 

of the 20,000, only 4,000 were commi 

sioned as officer pilots, or one out of 62.5 

The Air Services were taking only the 
est. 

Sixty-five thousand applicants and 
only sisty-five hundred pilots to date. 
One out of ten. That is the three-year 
record of licenses issued by the Depart- 
ment of Commerce's Aeronatitics Branch. 
Most of those who failed to qualify had 


bad eyes. Some had high blood pressure, 
for lack of heart reserve. Some lacked 
muscular-mental codrdination. Others 
hhad no acute sense of balance. Any one 
of these defects ruled them out of a pilot's 
job. What does aviation offer them? 
Opportunity and romance. You don't 
have to be a pilot. You can be, for ex. 
ample, an operations mechanic and help 
run an airline, just as the trained engine 
and car mechanics belp conduct a rail- 
road. Or if your hobby is radio, you may 
indulge in it in the air as well as on the 
ground. Picture-takers may become 
‘aerial photographers. As a novice me- 
chanic you can earn twenty-five dollars a 
‘week; as a master mechanic one hundred 
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and fifteen dollars or more. Then there 
are possibilities of becoming an aeronaut 
ical engineer at a salary as high as $12,000 
‘ayear. 


LL the thrills in aviation are not r 
FA served for pilots. Consider the recent 
experience of Lieutenant Ivonnet over 
Le Bourget Field, near Paris. Ivonnet, a 
nonflyer, was in a planeas observer. ‘The 
pilot was stunting, and fell out while per- 
forming a difficult maneuver. He opened 
his parachute and dropped safely to 
earth, But Ivonnet had no parachute, 
He could only seize his side of the plane's 
ual control and do what he thought 
best, Fortunately, he had been associated 
with flying long enough for pilot friends 
to have given him some at. work. He 
sailed over the ambulances and fire en- 
zines waiting for him on the field and 
crashed in a creek nearby. Luckily, he 
escaped without a scratch—but he had 
experienced thrills enough for a lifetime. 

"Think of the mechanies who are in the 
Antarctic with Commander Byrd—think 
‘also of those who travelled on the epochal 
army flights to Alaska and around the 
world—think again of those who groom 
the airplanes that ily the mail runs. For 
romance right at home, take the chief 
mechanics, and their crews or their stafls 
‘on runs over large airline divisions. They 
are responsible for the inspection and 
servicing that prepares fast. planes for 
their important missions all over the 
country, ‘These planes carry passengers, 
mail, diamonds, nitroglycerine, negotiab 
securities, specie—all the varied things 
that go to make up the air traffic, All 
the thrills of 100 percent operation are 
not for the pilots alone. 

How can a young man get into this 
side of aviation? By way of the airplane 

tory. That, I think, is the world’s best 
introduction fo a steidy, paying job of 
the nonpiloting sort. 

Even a young high school graduate 
who has had no experience whatever with 
airplanes can find a place in an 
factory, provided he is willing to start at a 
small salary and work his way slowly up. 
He starts in as a mechanic's helper, at 
thirty to forty-five cents an hour. If his 
first work places him in the assembly de- 
partment of a factory, he may perform 
such a simple task as putting small parts 
on planes. Or he may commence as a 
vwelder's helper, or a sheet metal worker's 
helper, ora helper in making wing ribs or 


PERIENCED men need not 
ply" isthe slogan of many welding 
departments, out own included: Veteran 
wees from anyother Sid than avin 
on seem unwilling to learn the special 
Inethods that airplane welding demands, 
Wrapping a blowtorch flame: around 
tube cf chrome molybdenum sted only 
thirty-five. thowsandths of an. inch in 
thickness difers considerably from weld- 
ing a boler or a socton of gas main In 
Consequence, we prefer to take an inex- 
pevienced man and teach him our methods 
Rom the start. He practices on_minor 
and lew important work fit, Alter 
tnfixed period he is allowed to work upon 
important structural cements 

‘One man doing that now in our factory 
was sent over by the Japanese Govern: 
nent to learn our methods, "He came to 
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learn in the belief that American methods 
were the best and offered the most varied 
application of the art. Another of our 
men learning welding was a stowaway on 


position, 
“They need another good welder in, the 
Antarctic to work on their planes,” he 
says. He is hoping to return when hehas 
qualified as a first class airplane welder. 
His name is William Gavronsky, and he is 
4 tow-headed Polish boy of eighteen. 
Anyone with a natural bent for avia- 
tion will make progress naturally. From 
a mechanic's helper, first, he will become 
camming seventy-five or 
eighty cents an hour. 


FACTORY mechanic should not be 
confused with a Government I 

ensed mechanic, ‘The first is purely a 
factory worker. ‘The other is an airplane 
orengine mechanfe qualified to work upon 
any licensed airplane, on any’ field 
Government regulations reserve this 
privilege to licensed mechanics, except 
that others may assist them, To obtain 
mechanic's license, it is necessary to 
have two years’ experience and to pass 
Department of Commerce examination. 
‘An airplane factory is the ideal place to 
obtain the required experience. Once 
licensed, good mechanics may earn as 
much as $115 a week. Good airplane and 
airplane engine mechanics are in great 
demand, Now that airplane lines are 
using bigger passenger planes, there is an 
ever increasing number of jobs as flight 
mechanics who ride with the pilots on 
scheduled runs, 

In the air a nonpilot may have op- 

tunity to show courage and alertness, 
Not long ago a Navy observer saved a 
plane from being wrecked. Perhaps he 
saved the pilot's life as well. They were 
flying near Philadelphia, Suddenly the 
propeller blade snapped. The motor 
raced, tore itself loose, and dropped off, 
Nose-light, the plane in- 
clined upward at a dan- 
gerous angle. All this 
happened in & second or 
two, but the observer in 


the’ rear cockpit, L. S. 
Williams, | realized "the 
uation’ in time for ac- 


He leaped out of 
c, trusting to hi 

His quick- 
action lightened 
the rear, and the pilot was 
able to’ right the plane. 
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Both pilot and observer landed 
safely 

wach an example 
ing sense is not confined to pilots 
Anyone who thinks and studies the 


ber. He 
ad Royal 
ut to look 
When he 
yy back, they 
the land- 


Here a billet carpenter 
‘Stands at iis beach tapping 
baile up of detcats trios of 


caved 


But he made a safe landing, 
even if it was obviously in 
expert 

If a man stays on at the 


he may rise 
fan assistant 
foreman, and then a foreman, They 
receive from forty to sixty dollars 
‘a week. During this time an ambitious 
mn will have started to build an un- 
junded future for himself by success- 
fully completing a night course in draft- 

, and yet another in engineering. 

Ven he has come to the realization 
that aviation as a science and airplane 
structures are in tory state, only 
then will he be fortified ue study 
with real enthusiasm and more earnest 
application. Where he goes from there 
‘depends on the individual. 


FEW, prnoss, probably shave, much 
more than a vague idea just what an 
aeronautical engineer is or does, excepting 
possibly that he must deal with very com- 
plicated mathematical applications. As a 
matter of fact, he does. However, ther 

the extremely’ practical side, as not all 
of his work takes him into the realms of 
higher mathematics, You might say that 
there are as many kinds of engineers in 
acronauitical works as there are kinds of 


‘They are rare. They are the only ones 
who dare design a plane that is radically 
new—with the ‘of finding that 
it will fulfill the purpose of the design. 
Such a man is a composite aerodynamics 
expert anda (Continned on pose 149) 
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HUMAN heart has been 
Kept alive thirty ‘hours 
after the body died. Life has 
heen preserved in an_ isolated 
pd Lor ent head for three hours. “General 
circulation” has been restored 
to some extent after apparent 
death. These facts show that 
death, long considered inevit- 
able, may be postponed or even 
abolished, declared Dr. Eusebio 
‘A. Hernandez, of the College of 
France, Paris, who himself has 
restored the’ respiration of a 
presumably dead dog. 


Pp 
Posed an Intemational “death 
laboratory” where experts will 
study ways to abolish death 
and to make human beings more 
or less immortal. Indeed, a 
“‘marked prolongation of life’ 
in certain experimental animals 
by administration of a 
substance called "‘inter-renal 
was reported by Drs. J. M. 
Rogoff and G. N. Stewart, of 
Cleveland, 0. ngs should 
Suppose human beings s 
not die? How they might keep 
young was told by Dr. Serge 
Voronoff of Paris, internation- 
ally known experimenter in re- 
juvenation through what is 
Popularly known as ‘monkey 
wand” technique. For ten 
‘Years he has observed the effect 
of grafting animal glands on 
other animals and on men to 
restore youth. He reported the 
results to be improved muscular 
strength, better appetite, greater 
brain power for men, and lower 
blood pressure. Effects of the 
operation began to wear of 
ring the third year following 
it and disappeared by the fifth 
year, he admitted, 
‘Rejuvenation in capsule form 
was a promise held out by Dr. 
Casimir Funk, of Paris, dis 
coverer of the first vitamins and 
coiner of the word. He told of a 
“hormone” or gland substance 
which he has isolated for the 
first time, containing the essence 


been applied only to animals 
with a hypodermic needle, but 
he is trying to concentrate it in 
pills for human use. It is th 
decline in the natural supply of 
this masculine principle, he 
claimed, that causes old age. 


Conquering Disease 


ADIUM made more potent 

by, electric shocks, soda- 
water ‘fizz gas” applied to 
Pneumonia patients, and a new 
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Science Takes Stock 
of Human Machines 


way of treating cancer are the latest 
ovations in the never-ending war agunst 

Experiments in cancer treatment re- 

ted by Prof. Boris Sokoloff of the 

University of Prague, Czecho Slovakia, 
promise step forward in learning to fight 
this dreaded scourge, though they do not 
yet offer a cure. His hew medicine, a mix- 
ture of an organic iron compound and 

yrrol blue, a coal-tar dye, has been ap- 
plied successfully, he said, to 200 can- 
cerous rats with cures as high as ninety- 
three percent, The method of cure was 
not to poison the cancer cells, but to make 
them burn themselves up by an overdose 
of oxygen, Whether the method will 
work as well on men as on rats has not 
been determined, 

Radium, still the most effective weapon 
against cancer and certain skin disorders, 
‘can be strengthened by electricity, accord: 
ing to Prof. George von Wendt of the 
University of Helsingfors, Finland, He 
places a capsule of radium at the tip of an 
electric wire carrying high-frequency cur- 
rent at 200,000 volts. ‘The strengthened 
radiation of a tiny pellet that results, he 
said, reduces considerably the cost of 
radium treatment, With radium at 
‘$50,000 a geam—a gram is about 1/454th 
of a pound—this scheme should be a boon 
to poor patients, if more tests sustain the 
validity of the first experiments. Hitherto 
scientific men have believed that nothing, 
not even the most powerful electric cu 
rents, could in any way affect the spon: 
‘taneous action of radium. 


ARBON dioxide, thegasthat makes the 

fizz” in soda water, may save pneu- 
monia vietims, according to Drs, Yandell 
Henderson, H.W. Haggard, and E. M. 
Radloff, al of Yale University. When this 


feet rics 
pands the lung again. Thus the lung 
Eaved from being fled with flu, on 
fatal blocking has already begun, i clears 
up. X-ray photographs show this hay 
pening following. the application of the 
fas to. dogs suffering from severe co 
epee of the lenge 

‘Other diseases are rapidly being con- 
aquered. Discovery of a distinctive toxin 
ih the blood of lepers has led to an i 
portant method of treatment, according 
to Dr. David I. Macht, of Johns Hop- 
kins University, Anemia may result from 
excess stomach acid, declared Dr, W. N. 
Boldyret, of Battle Creek, Mich,, who 
found that acids injected into the diges- 
tive tracts of dogs destroy red corpuscles 
‘in the blood stream, Ultra-violet ‘health 
tays” from sunshine arc lamps, whose 
curative power is claimed to be of benefit 
for many ills, are of no apparent benefit 
whatever to anemic patients, Drs. Henry 
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THOUSAND physiologists fro. many parts of the world 
met in Boston a few weeks agoi or the Thirtieth Annual 
Physiological Congress. Their purpose was to take 

stock of the new and revolutionary ways in which science 
is trying to make human beings healthier and happier. 
Here are presented the high spots of their meeting. 


Laurens and Paul C. Foster of New Or- 
Jeans, La., concluded from experiments 
with anemic white rats exposed to the 
rays, But other curative measures for 
pernicious anemia victims may be started 
more promptly, Dr. Macht reported, 
through a new method of diagnosis that 
tests the effect of the patient's blood upon 
plant seedlings. It. distinguishes im- 
mediately between this and other forms 
‘of anemia, 


How Human Machines Run 


lity that some day man 
‘emotions and be hap} 
or sed, whimsical or serious, at wi 
was hinited in the long-awaited findings 
of Dr, Ivan P, Paviov, eighty-three- 
year-old Russian physiologist and Nobel 
Prize winner. 

‘An example from his twenty-five years 
of experiment was cited in his “dog-bell” 
experiment. Noticing that a dog's 
mouth watered at the mere sight of a 
juicy beefsteak, the experimenter tried 
ringing a bell each time the steak aj 
peared. Eventually he found that the 
dog’s mouth watered at the bell’s sound 
alone, even when the steak did not appear. 
Emotions of hunger or other sensations 
may be produced in human beings in a 
somewhat similar way, he suggests 

Remarkable progress in finding what 
makes a human “being’s mental and 
physical “wheels” go around was re 
ported by other experimenters. Stillon the 
trail of emotions, J. F. Fulton and F, D. 
Ingraham of Oxiord’ University, Eng- 
land, learned that chronic anger in some 
persons, notably insane patients, was 
Drobably due, to, brain injury.’ An 
artificially-produced lesion transformed a 
normal cat into an angry, spitting crea~ 
ture, 

‘On the physical side, the entire func- 
tions of the human factory and power 
plant came in for new study. 

‘A sprinter uses thirteen horsepower of 
chemical energy, said Dr. W. O. Fenn, of 
Rochester, N. Y.; but he develops only 
three horsepower of mechanical energy. 
The human machine in other words is 
about twenty-two percent efficient as a 
power plant, which compares well with 
the efficiency of small steam engines. 

Balloons swallowed by volunteers 
helped the study of hunger caused by 
insulin, a drug used in the treatment of 
diabetes, in tests described by Professor 
‘A. J. Carlson and Dr. P. Quigley, of the 
University of Chicago. “After ‘fasting 
from fifteen to forty-four hours, the men 
took their odd meal of small rubber bal- 
loons, which were connected with the out- 
side ‘world by slender tubes. Instru- 
‘ments attached to them showed, through 
‘a change of pressure, the muscular stom- 
ach contractions accompanying hunger. 

‘That the low pressure of air at high 
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altitudes, rather than lack of 
oxygen, may cause the distress 
noticed hy mountain. climbers 
and aviators was. a possibility 
indicated by Dr. Charles Richet, 
Jr., of the medical faculty of the 
¥ of Paris. A ral 
Placed in a chamber containing 
plenty of oxygen but with the 
pressure reduced to correspond 
to an altitude of 37,500 feet, 
died after walking two minutes 
and a half in a revolving drum, 
he found. So long as it did not 
exercise, it had survived up to 
that time. Other animals sur- 
vived the altitude experiments 
and died the next day. 

How the human eye sees 
colors has long been a subject of 
controversy. Dr. H. H. Roaf, of 
London, suggested that it may 
possess “color filters” similar 
to the tinted pieces of glass used 
in color photography. He told 
of finding red, yellow, and 


tion of separating light into its 
component colors, as in the 
photographic process. 
“'Super-sound" waves, mys- 
terious rapid vibrations too high 
for the human ear to hear and 
which kill small fish placed in a 
tank of liquid, will stimulate a 
dead heart into action, Dr. E. 
Newton Harvey, of Princeton 
University, announced. When 
he placed 'a dead heart of a 
turtle or frog in a glass test tube 
and subjected it to the vibrations of a 
‘quartz crystal, which range from 300,000 
to 2,500,000 a second, it began to beat 
rhythmically once more. The method 
could not be used to resuscitate a person 
whose heart had stopped, he said. 


Nerve Flashes Visible 


WYN gman puts his hand on 
‘a hot stove, a nerve message 
races to his brain. It warns him to 
take his hand awa 
mysterious telegraph message gets 
there at an estimated speed of 288 
miles an hour. But how? Is it an 
electric or a chemical impulse? No 
one knows. Discovery of a way to 
make nerve flashes visible for the 
first time, and so possibly answer 
the riddle, was announced by Drs 
Joseph Erlanger and H. S. Gasser, 
of St. Louis, Mo. They used 
lightning recorder to doit. 

This instrument is known as a 
“cathode ray oscillograph,” used 
to record (Continued om page 155) 


Streamlined. ike & fab—the Golden 
‘Arrow in which Ma). Hl. Oy D, Seereve 


SPURT of flame 


placement at the 
ana, Ontario, mil 
tary camp, Crash!” Another direct 
hit'on the distant target. Visitors 
watehed the gun practice of the 
Royal Canadian Horse Artille 

the other day, marveling at the ac 
curacy of theit fire, Few knew that 
this was the first test of a remark- 
able new type of shell, of which a 
Scant three hundred’ had been made 
fand shipped to the post for a try-out 

‘But an engineer, inspecting one of the 
cighteen-pound shells which lay on the 
ammunition rack, could have told in a 
moment the reason for its long range and 
its remarkable accuracy. Tt was “stream 
lined,” just as airplanes and torpedoes are 
streamlined, to minimize wind resistance 
in its speeding flight through the air 
Besides the usual tapering nose of ordi 
nary projectiles, its rear end also had a 
taper that is characteristic of bodies de- 
signed to cut through air or water with 
the least possible disturbance. In this it 
4iffered from the conventional type of 
shell with a flat base. 

Only recently have high-speed cam- 
eras and fascinating experiments with 
colored liquids made it possible to under- 
stand the principles behind the highly 
complicated scence of streamlining. Yet 
it applied, today, in an'amazing diver- 
sity of ways, in everything from buildings 
to the stacks of steamships. 
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The largest structure in 
the world—the new dirigi 
ble hangar risin 


So are the funnels 
world’s fastest liner, the 
SS. Bremen. Automo- 
biles, submarines, and m 
torboats make’ use of 
streamline design, as do 
‘ocean liners and torpe 
Streamlining reaches its 
highest point in the design 
airplanes, and even of 
their smallest parts 
And the basic pattern 
snlining applied to 


‘This nine-sere hangar, now being built at Akron, O., to house the 
[Navy's new dirgiben, wil be the world’ largest streamlined object. 


enough, from fish. The secret of a fish's 
speed tinder water is the magic touch 
that gives racing cars and planes their 
top speed. A fast-swimming mackerel is 
Nature's excellent attempt at a perfect 
srmenlend ON la ot 

re are other exat stream- 
lining in Nature. Birds and insects are 


haped to offer the least resistance to 
flight through the air. Notable among 
the insects, for example, is the deer bot 
fly, of North and South America and 
parts of Europe, It can travel 815 miles 
an hour, nearly half the speed of a bullet 
from an Army rifle, and is the fastest 
living thing 

What that_much-misunderstood 
word “streamfining” mean? Practically, 
it is the design of an object so as to offer 
the least possible resistance to moving 
water or air or any other fluid. Actual 
this is accomplished by shaping it 40 that 
currents of the moving fluid, be it wat 
or air, meet it, pass around it, and join 

sin’ behind ‘it in, smooth, ‘unbroken 
lines the cur 

into swirling 

eddies behind the object, it 
is not “streamlined” and 
its motion or the wind's 
around it, is impeded 

‘A fisherman standing on 
bridge can observe the 


difference, In the swift 
rippleless passage of a trout 
swimming near the surface, 
he has @ beautiful example 
©f applied streamlining 
But he has only to look at 
one piles of 
the the vor 
tex of water swirling in on 
its downstream side to 
observe the effects of the 
absence of streamlining, 


The fish, moving in the 
water, encounters a mini- 
num Of resistance; on the 
contrary, the non-stream 
lined pile quivers with its resistance to 
the water when the torrent runs strong. 

‘An expert estimates that if the vertical 
struts of an airplane were round, of the 
same shape as the bridge pile, they would 
offer from six to ten times as much resis- 
tance to the air as those actually used, 
which in profile are of a blunt-nosed, 
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“What is the proper way to tow a spar?” was a 
trick question often asked in tests of seaman- 


ship. 


tail-tapered fish 
airplane with 
number of struts, and it will form a fai 
picture of what absence of streamli 
‘would mean, 

Streamlining, as applied correctly, is a 
somparatively'‘new thought in science, 
Ancient shipbuilders may have learned 
some streamlining principles through ex- 
perience, but they did not, understand 
the how and why of the designs they 
adopted. Until recently the search for a 

t streamline shape faced i 
difficulties. Mathematics was 
‘The most. expert_mathematician coul 
calculate the path of fluid current past 
only two of the simplest-shaped objects, 
—those of oval and cireu- 
lar profile—and the path 
around a flat plate was 
beyond him. 

‘odels of various 
shapes towed through 
water and subjected, to 
air currents in wind 
tunnels gave the hint 
that a body of least re- 
sistance must be tapered 
to some extent at each 
end, or, in technical Ia 


% 


lage.” ‘Then experimen- 
tersconcetved the idea af 
releasing colored fluid in 
water of blowing smoke 
past objects of various 
‘shapes to find the extent 
‘of turbulent eddies be- 


hind them. ‘The most 
‘successful experiments of 
this kind were made by 
immersing a cylinder, say, in a stream of 
water and injecting into the stream, from 
1 series of holes, filaments of colored 
fluids. “In this way an English experi- 
menter, Dr. H. S. Hele-Shaw, obtained 


The answer is “Butt first.” 
usually answered “Small end_ first.” 
Je are explained other surprising facts re- 
vealed by the new science of streamlining, a 
science of speed learned by man from the fishes. 


By ALDEN P. ARMAGNAC 


Landlubbers 
In this 


interesting patterns of dis- 
turbances behind flat 
plates and eylinders, 

‘A moving picture cam- 
era capable of actually 
photographing air in mo- 
tion removed the last un- 
certainty concerning. the 
behavior of air or water 
around. streamlined and 
other shapes used in. the 
design of airplanes. This 
dleviee, invented by Baron 
C.Shiba, head of the Aero- 
nautical’ Research  Insti- 
tute of Tokio Unive 


tures a second by a succession of reflec- 
tions from a revolving steel mirror. 

From the experiments described above, 
the ideal streamlined form is now known 
to be a fish-shape—rounded, rather 


Vortex of nc at the tip of revolving airplane propeller. photographed by Baron Stiba's camers st = 
speed of 3430 pictures w second, and charted at right. The propeller was revolving 37 times a second. place when 


aL 


Some approximately the same total resistance, 


bluntly, in front, and tapering to a slim 
pointed form at the rear. 

This may surprise many, for a 
popular idea is thata body moves through 
air or water with least resistance when it, 
has a sharp-pointed prow. Actually: a 

blunt front, combined with 
the tapered stern, is a far be 
ter streamlined shape. This is 
iMlustrated by a trick question 
often asked in tests of seamane 
ship: “What is the proper 
way to tow a spar?” ‘The cor- 
rect answer is, “Butt first.” 
Old-time seamen knew this, 
but they didn’t know why. 
landlubber would usually answer, “Small 
‘end first.” The truth seems easier to 
understand when itis noted that the ideal 
streamlined form turns out to be exactly 
the shape of the fastest-swimming fish. 

Study of how to apply these principles 
hhas led to other discoveries. ‘The pro- 
portions of a properly streamlined object 
alter only slightly with the speed of the 
object and the density of the medium 
through which it travels; the general 
shape, not at all. Although water offers 
more than 700 times as much resistance 
to a body's passage than ait, at normal 
speed, a streamlined body designed for 
‘one is very nearly suitable for the other. 
AA slight change is always purposely made 
from an ideal form; the tapered stern is 
foreshortened a little, a compromise 
between perfect streamlining and the 
undesirable “‘skin friction” that takes 


(Continued on page 162) 
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Tying Europe to America 
by Telephone Wires 


How Scientific Research Is Leading a Great Industry to 
New Triumphs in Long Distance Speech—An Inter- 
view with the Chief of the Bell Laboratories 


By FRANK PARKER STOCKBRIDGE 


WENTY-FIVE years ago it 
Miccurred to officials of the Bell 
telephone organization that # 
Tittle scientific research mixed 
with engineering might help to 

solve some of the problems of the tele 

phone. It wouldn’t do any harm to try, 
anyway. The company’s headquarters 
were then in Boston, Mass., and. the 
handiest place to look for a young 
scientific engineer was the Mas 
sachusetts Institute of Tech 
nology at Cambridge. 

‘They looked there, and picked 

a young chap named Frank B. 

Jewett.” He seemed to fill the 

Specifications, for he was teach- 

ing physics, which is pure science, 

and electrical engineering, which 
is an applied science. | Business 
men of 1904 shied away from pure 
science, but young Jewett seemed 

4 practical sort of a fellow, even 

thorugh he had won the degree of 
PRD. af the agg of twenty-three 
from ‘Chicago University, The 
telephone officials gave him the 
title of Transmission Engineer and 
the job of trying to make the 
telephone work over longer 
cuits 

That had not been Frank 

Jeet, of is on, future, 

is ambition had been to become 

@ mechanical engineer and build, 

locomotives. | But few young men 

in their twenties can guess where they are 
going to land at fifty 

‘Today, at fifty, Frank B. Jewett finds 
himself a Doctor of Science of five great 


s, Doctor of Engineering of 
nother, past president of the American 
Tnatitute of. Electrical “Engineers. and 


holder of its Edison Medal for his contri- 
butions to electrical science, recipient of 
the Distinguished Service Medal of the 
United States and of the Order of the 
Rising Sun from the Mikado of Japan. 
And if these honors do not spell practical 
achievement, consider these: 


IS vice president of the world’s 
largest corporation, the growth of 
‘which in the last twenty-five years hasbeen 
due as much to Frank Jewett’s work as to 
that of any other one man, And he is 
president of the world’s greatest indus- 
trial research laboratory, out of which 


flows under his direction, a never-ending 
stream of revolutionary inventions and 
applications of science to industry, par- 
ticularly in the field of electrical comma- 


corporation is the American 
Telepboss tad Telegreph Company, the 
research workshop, the Bell ‘Telephone 
Laboratories. Twenty-five years. ago, 


e ITHIN five years,” 
Dr. Jewett" says, 
“people will tele- 


phone by wire across the 
ocean as easily as they now 
talk across the continent.” 
The story behind — this 
achievement, called the great- 
est in the history of the tele- 
phone, is told here. It is the 
story of an extremely prac- 
tical scientist who gained a 
commanding place in indus- 
try by applying laboratory 
knowledge to modern needs. 


when young Jewett leit his teaching job 
to find ways to make the telephone work 
better, it was hard to telephone from 3 
York to Boston, almost impossible to talk 
to St, Louis from Bufislo. ‘Today, as a 
result of his work, anyone can talk by 
‘wire from Montreal to Mexico, or from 
Portland, Me., to Portland, Ore., almost 
as easily as to the next room, and by the 
combination of radio and wire San Fran- 
cisco can converse readily with Paris, 
Berlin, or Budapest 

‘omorrow,”” Frank Jewett told me, 
“speaking figuratively as to time, we 
shall talk erer a wire from continent to 
continent. ‘The transatlantic telephone 
cable has passed out of the laboratory 
into the workshop, and soon will be laid 
direct from Newfoundland to Ireland. 
‘Over that cable people will talk as easily 
as they now talk across the continent. I 
look for that to be placed in operation 


some time within the next five years.” 
That intercontinental telephone cable 
ig more revolutionary than it may seem 
lectrical engineers call jt probably the 
biggest achievement of the research lab- 
oratory which Dr. Jewett heads—a lab- 
oratory which, dealing primarily’ in prob- 
lems of telephony, has turned out an 
imposing list of scientific by-products 
Which have found their commer. 

Gal applications in other fields 


T of our laboratory,” 
said Dr. Jewett, “have 
come such inventions’ as the 


Orthophonic Victrola, electrical 
recording of phonograph records, 
talking motion pictures, tele 
Vision, aids to the deaf, measuring 
apparatus for the medical pro- 
fession, the artificial larynx, and a. 
hhost of others, all of which have 
resulted from’ our efforts to im 
prove telephone service, Many 
‘of our research men have achieved 
international reputations as the 
result of some of these by-product 
applications, All over the world 
the names of Dr, Harvey Fletcher, 
Dr. Herbert EF, Ives, Dr, 0. E, 
Buckley, Dr. Ti. D. Arnold, and 
others of our staff are known to 
scientists.” 

It wasn't dificult to get Dr. 
Jewett to talk about the work of 
the Bell Telephone Laboratories, 
or about the scientists who work there 
‘under his dire Tt was a good deal 
harder to get him to talk about himsel 

office on the twen 
the Telephone and Telegraph Building in 
New York, he looks and acts more like a 
successful "business administrator than 


‘eves glow with the enthus 
ashe talks about the future developments 
in his chosen field. “He chooses his words 
carefully, speaking with the precision to 
be expected of a man whose work deals 
with hard, scientifically-proved. facts 
Order, neatness, precision are the key- 
notes of his character. His ofice itself, his 
‘own attire, the feeling of poise and balance 
which his manner conveys, all prove that 
‘The earmarks are all those of the cultured 
metropotite. Nothing about him suggest 
the great open (Cortinved wn page 
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Drow erp for Porctan Sctence Mowrany by BJ. Reummeyrr 


Frank B. Jewett, Master of Telephone Science 


President of the Bell Telephone Laboratories and vice president of the American Telephone and 
Telegraph Company, he has made a vast industry grow and thrive on the products of scientific research. 
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Planes Pick Odd 
Ways to Crash 


B 


String « rut an it was taking of This one sna ine 
from the Boston ‘Airport with an Gabi 
iin monoplane oH 


three passengers 
lowe fate, waft mud 
‘he Nel Noone was badly burt 


Larson of New Jersey, 
ft Bea Girt. Tt crashed inte hin Bedroom 
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Since Pilots Can’t Always 
Be Choosers, They Sometimes 
Come to Strange Landings 
on Roof Tops, in Trees and § 
Mud—Even on Automobiles | 


Frying low over St, Maur les Fonts, France, 
‘Anded Laborie's plane hit « tee, bounded of 
ted tended on « root Me wat aly seratched. 
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Laying the New 
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c Cable 


Link Between Finland 
and Sweden Will Carry 


Nine Messages at Once 


Balti 
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The ™ 
Last Word 


| in 


Toys 


‘Altre Bonigati for, drives this tay 
‘motorcycle through the veces of Rome 
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QUEER 

BEAKS | 
for | 
Queer Birds * 


en, 1929 


‘Who wouldn't grin with « crowbar beni 
{ike win? “Grub hunting comes ea forthe 
‘Jabiru store of tropeal America, for Wt can, 
plow the ground with « Chrot of its sharp, 
furmedcap bill It le nearly Ave feet tal, 
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First All-Metal Blimp. 


With gas envelope, as well as frame- 
work, made of lightweight duralumin, 


Sky Promenade 
So large in the Navy's PN-12 


fre twin cockpits, ade by wide 
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Rockets to “Boost” Heavy Planes —Flying Boat 
Sheds Its Wings — Air Records 


ARTRIDGES that start airplane 
motors, and rockets that boost a 
heavy plane into the air, are two 
innovations in aviation. 

Rockets were tried out recently to give 

a heavy seaplane a flying start in a test 

near Dessau on the Elbe River, German 

A-standard Junkers monoplane used 

the experiment was equipped with six 

rockets under the wings and towed to the 
center of the river, its engine throttled 
down, When all was ready the pilot fired 
the rockets one by one, by elec- 
tricity. At each successive ex- 
plosion the plane leped forward 

a projectile, until at the last 
blast it reached sufficient 5 


clear the water and continue in 


for airplanes that 
uses an exploding cartridge to 
crank the motor is the object of 
experiments by engineers of 
Garden City, N.Y, airplane 
firm, ‘The whole starting device 

hs only two pounds. It co 
sists of a steel tube of explosion 
barrel, to the breech of which 
fastened an explosive cartridge 
half the size of a shotgun shell. 
Pulling a trigger fires the eart- 
ridge, and the explosion. force 
transmitted into one of the ey 
inders starts the motor, 


“Fly It Yourself” 


NOW anvone, who cannot af 
ford a plane may hire one 
land fly it himselt—provided he 
has a pilot's license. A hundred 
planes are made available to 
‘would-be pilots by the first" fly-it- 
yourself” company, recently established 
iat Kansas City, Mo. 

‘The procedure is similar to that of 
uto-renting concerns; produce a license, 
obtain a plane, and fly itaway. Although 
the rate for the use of the planes had not 
been decided definitely at this writing, it 
was expected to be between fifteen and 
twenty dollars an hour. 


Turbine Motors Next? 


URBINE motors for airplanes are 
seen as a possible development in 
ation engineering, ina recent, sym 
posium of opinions of leading designers. 
the turbine principle is the ultimate 
toward which we may strive,” declares 
Charles L. Lawrance, designer of the 
Wright Whirlwind motors that carried 
Lindbergh and many of his transatlantic 
successors to fame. “Whether it can be 
converted for airplane use is a matter of 
long research, but itis the most attractive 
of all engineering. principles.” 
Despite its recent successes in experi- 
ments, the Diesel type of engine, which 


burns heavy cil instead of gasoline, may 
never succeed for airplane use, in the 
opinion of F. B. Rentschler, builder of 
the Pratt and Whitney 
transport and military aircraft. I 
weight per horsepower, he says, is likely 
to remain greater than that of a gasoline 
engine. Another disadvantage is the 
thickening of its low-grade though eco- 
nomical fuel in cold weather. 

Henry Ford, builder of automobiles and 
airplanes, champions the Diesel type. He 


open hil 


one tam 


also predicts that fuels made from farm 
wastes will replace petroleum products 
when the country’s oil supply runs low. 


Refueling Across U.S. 
EFUELING a plane in the air, a 
recently developed art, made poss. 

ble the first nonstop flight across the 


continent from coast to coast and back 
rf In a leisurely five-day fight, 
Lieut. N. B. Mamer and A. Walker 


covered the 7,200-mile distance from 
Seattle to New York and back again 
‘without alighting.. Over cities along the 
route they made frequent contacts with 
refueling planes, from which they ob- 
tained gasoline by hose. 

The flight was made over established 
mail routes, and was watched with in- 
terest by officials considering the use of 
refueling planes to speed up the air mail. 
Following its successful conclusion, Capt. 
Ira Eaker, who was a member of the 
Army endurance plane Question Mark 
that made a duration record last January, 
undertook a similar cross-country refuel- 


and Inventions 


ing fight, with Lieut. B. ‘Thompson as 
co-pilot. On this light mail was dropped 
‘when gasoline was taken aboard 


Inventions for Airships 


SECTIONAL airship made up of 
individual units that will fly by 
themselves is the novel machine patented 
by James N. Lewis, New York City 
inventor. Each section would be pro- 
vided with its own motive power 
and steering apparatus for sepa- 
ate use, but when combined 
they would form one great flying 
crait with a single control and a 
small crew i 
sven years since application 
was made, the United States 
Patent Office has just granted a 
patent to Dr. Hugo Eckener, 
commander of the. round-the- 
world airship Graf Zeppelin, on 
went of gas, cells ‘em: 
s construction. This 
arrangement is understood to 
Provide a way, by means of a 
collapsible inner cell, for lifting 
kas to occupy space vacated by 
consumed fuel gas without allow- 
ing the two to mix. 


Helium Prices Drop 


HE. latest chapter in the story 

of the United States Govern- 
ment’s efforts to obtain a sufficient 
and cheap supply of helium, the 
noninflammable gas for its great 
airships, is found in the recent 
announcement that a new Gov- 
emiment helium extraction plant 
at Soncy, near Amarillo, Texas, 
which made its first shipment of 
the gas last May, is now produc- 
at the record low cost of two 
cents a cubic foot. 

Before the World War, helium was a 
curiosity of scientific laboratories. and 
cost $2,000 a cubic foot. Research by 
‘experts of the United States Bureau of 
Mines brought the cost down to. the 
present figure. Recently new helium 
sources of unusual richness have been 
discovered in Colorado and Utah, and 
when they are exploited the cost’ may 
decrease still farther. 


Glider Towed 160 Miles 


ERIAL trains, composed of planes 

towing gliders, were recently brought 
nearer reallztion with what is aid te be 
the longest fight ever made in'a motor: 
less plane pulled by a. power machine, 
‘The pilot of the glider, Hugh C. Robbins, 
of Akron, Oy was towed 160 males from 
Ypsilanti, Mich., to Akron by an airplane 
speeding at sixty miles an hour. A 300- 
foot cable connected the glider with the 
plane in fight, and Robbins cast. the 
Tope loose from his “engine” to land 


a 


after the trip of nearly three hours, 

Although other experiments in towing 
gliders with airplanes had been made 
previously in the United States and in 
Germany, where the idea originated, this 
is believed to be the most extensive test 
to date of the novel scheme. 


A 10,000-Foot Tumble 


HAT is believed to be a world’s 
record for a long drop with an 
unopened parachute was established re- 
cently over Chicago. Jack Cope, veteran 
eet sie i of Chicago, leaped 
over the municipal 
‘waited until he had f 
tance estimated at 10,000 feet 
before he pulled the cord that 
ied his parachute, A. short 
time before, Rex Harker, of East 
Liverpool, 0., had fallen freely 
for 91600 fet in pevforming & 
similar feat at Cincinnati, O. 

In theory, at least, it is now 
known that there is no limit to 
the distance a jumper can safely 
fall, Army Air Corps experiments 
show that, contrary to previously 
accepted notions, a falling man 
quickly reaches a maximum ve- 
locity. Friction of the air then 
‘vents him from falling faster t 
about 120 miles an hour, 
tive of the length of 


Worse Than Falling 


NALLING through the air may 

seem to most Inymen the most 
thrilling sensation imaginable. 
Actually a much querer feeling 
is that of sitting in a plane 
launched by a catapult, accord- 
ing to those who hay 

‘Everyone is familiar with the 
way occupants of an automobile 
are thrown back against, their 
seats) when an inex; 
driver lets in the elute! 
jerk. Imagine that sensation pro- 
longed for an appreciable length 
of time, and it will give a fair 
idea of the sensations of a pilot 
while a Navy catapult is boosting a plane 
from rest to a velocity of sixty miles an 
hour ina second and a half. This 
acceleration is between two and three 
times that of a falling object. 

‘Although not uncomfortable, the ex- 

perience of catapult launching i unique, 
and never to be forgotten, 
Lieut, W. M. Sellers, U.'S. 
‘cessation of horizontal acceleration at the 
end of the run,” he says, “produces 
almost as pronounced a sensation as the 
‘original one.” 

Gn the other hand, the sensation cf 
falling may be nothing but _an optical 
illusion, new tests indicate. Eight Army 
men under the direction of Lieuts. R, J. 
Smith and F. K. Sauer recently leaped 
with parachutes from planes over San 
Antonio, Texas. None had ever made a 
parachute jump before. According to 
their instructions, they avoided looking 
at ground or plane. At the concluston of 
the experiment, all of them said that they 
felt no sensation of falling. 
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Discards Wings at Sea 


AMONG current noveticg in, airplane 

transatlantic plane that 
will drop its wings if forced to alight at 
sea, then ride the waves like a boat. This, 
machine, as worked out by engincers of 
the great Bleriot aircraft plant in France, 
would be a veritable ocean liner with 
wings, equipped with both air and marine 
ae Should storms or mishap 


force it down, the crew could detach the 
‘wings and throw them overboard. ‘Then, 
after communicating by radio with ship 
or shore, they would drive the craft under 
its own power, like a giant motor boat, 


to the nearest place where assistance in 
salvaging ship and crew could be found. 


Passenger Transfers from 
Dirigible to Plane 
NAVAL officer swung through a tray 

door in the keel of the great dirigithe 
Los Angeles, over Cleveland, the other 
day. He risked a four-foot jump, in the 
Bite forty vemie win to the 
wing of a plane that hung from a tray 
Tencath Him. A few seconds Inter the 
fast plane cut itself loose and landed him 
on the ground. Thus was accomplished 
at al be he i ane of 
lan fren Siping sptle bo 0 plane 
‘This stunt, pkey thrilled the crowds 
that witnessed the Cleveland, O., air 
races held recently, was an unscheduled 
Meo Selanne 
ability to pick up and dis in 
fight In the testa fast Navy plane bad 
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come up from behind the Los Angeles, 
maneuvered beneath it, and had been 
hooked to a seventeen-foot trapeze, a 
semirigid sort of cradle hanging from the 
larger craft. To transfer. the passenger, 
Lieut. C. M. Bolster, toits forward cockpit, 
the trapeze was then pulled up until the 
plane was close enough to risk lea 
the intervening distance. In the 
onstration a heavy plane was also suc- 
cessfully picked up and released by the 
Single, but no passengers transfered. 
"The mancuver has been performed oniy 
4 few times before, in secret Navy tests, 
High officials are interested in the 
scheme since it would allow the dir 
igible to “mother” fast obser- 
vation planes in wartime. Also, 
for commercial use, it would en: 


Navy's two new dirigibles, under 


construction, are especially de- 
signed to. carry atrlanes 
regular equipment, to be laun 
and picked up in flight, 


3,500 New Planes 


HIRTY-FIVE hundred new 
commercial and military 
planes took the air during the 
first six months of this year, This 
was the combined production of 
the country’s airplane factories 
for that period, according to the 
Aeronautical Chamber of Com- 
merce of America, ‘The number 
of commercial airplanes manu- 
factured was eighty percent. of 
the entire production of 1928. 


A lligh Flyer's Helmet 


HELMET such as a diver 
‘wears may enablo'n plot 

fly ten miles above’ the earth, 
according to Lieut. Apolo Soucek, 
Navy fiver and. holder of the 
world altitude record for seae 
anes, Such a. helmet. would 
feep the a headin. atmos- 
dar in pressure to that 


Omi recent record fight to an 
altitude of 38,560 feet, says Soucek, he felt 
drowsy, although breathing pure.oxygen 
gas through a tube. At this writing he 
Banned another attempt to elie the 
Dresent, word's altitude record forall 

types of planes of 42,123 feet set last May 
by Willy Neunhofer, German pilot. 


States Agree on Air Laws 


FRORTYONE states, cach with ite 
‘own code of laws governing aircraft, 
have arrived independently at a remark” 
able agreement in air rules, accord 

recent survey by the’ Aeronautical 
Chamber of Commerce of America. 

‘Although chaotic conditions were 
feared as a result of the states’ individual 
Bower to enact aviation laws, the survey 
showed a surprising uniformity am 
them. Of the states which have made ait 
rules, Florida has been the most active, 
considering twenty-nine bills and enact” 
ing eleven during 1928 and 1929, 
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Novelties 
In Aireraft 
Science 
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Who “Planted” the Clozel Fakes? 


during a simple test 
ina Paris laboratory 
a few weeks ago. 
With it crumbled the last 
prop under an elaborate struc- 
{ture of theories concerning the 
birthplace of civilization that 
had divided European scien- 
tists into bitterly warring fac- 
tions for more than five years. 
‘The bit of clay was a small 
tablet, covered with crude 
hieroglyphics, taken from a 
strange assortment, of thou- 
sands of knickknacks, includ- 
ing stone weapons, bone im- 
plements, vases, vessels, and 
ornaments, that’ were dug up 
by a farm boy at Glozel, a 
little village near Vichy, 
France, in 1924, and afterward 
pronounced. priceless prehis- 
toric relics by several le 
archeologists 

‘The “find,” these enthusi- 
astic authorities told the world, 
Indicted the existence of 
ighly developed Stone Age 
civilization in Western Europe about 
12,000 years. ago. The “ancient” ob- 
jects, they said, proved that, in that dim 
cera, there lived in what now are France, 
Spain, and Portugal a species of cultured 
cave man who, instead of wooing his 
beloved with a club, carved love letters 
in clay thousands of years before the 
Phoenicians had invented the ABC's, 
‘and drank her health out of glass goblets 
many centuries before the Egyptians had 


made their impressive entrance 
upon the scene of antiquity. 

This announcement 
tremendous interest. But its spon- 
sors did not stop there. ‘They pro- 
poundedasetof newtheoriesabout 
the early development of man- 
kind. The excavations, they said, 
showed that all prehistory had to 
be rewritten; that civilizati 
instead of having started in Asia 
and moved westward, had begun 
in southern Europe’ and swept 
toward the east; that the great 
Ubraries of the world were clut- 
tered with rubbish and that the 
universities were teaching a lot 
of nonsense. 

These contentions aroused a 
All scien- 
5 fed into Glo- 
zelians and anti-Glozelians. ‘The 


Scientific Sleuths Find That “Caveman 
Relics” Dug by French Farm Boy Are a 
Gigantic Hoax, Halting Bitter Dispute 


By MICHEL MOK 


antis branded the Glozelian ideas with 
the French equivalent for “bunk.” ‘The 
pros retaliated, calling the antis cowards 
who were afraid of the overthrow of their 
pet theories, More than once, staid Jec- 
ture and meeting halls became the scenes 
of fist fights between adherents of the 
hostile camps. Feeling finally waxed so 
bitter that ali French scientific societies 
forbade the use of the word ‘“Glozel” at 
their sessions. Meanwhile, the contro- 
versy had spread to several other Euro- 
pean countries until it assumed the pro- 
portions of a scientific world war. 


Ay SEBHAX came when a congress of 
the International Institute of An- 
thropology at Amsterdam, Holland was 
almost disrupted by an acrimonious de: 
mn the subject. A commission of 
comprising ‘eight experts. from 
various’ countries, was appointed to de- 
termine the authenticity of the “relics.” 
‘This international jury, unique in the 
annals of science, found, in effect, that 
the whole affair was a colossal fake. 
Peace? Far from it, ‘Fraud! Bias! 
Packed jury!” cried the Glozelians. Law 
suits for libel and defamation of character 
followed. ‘Then one of the judges had an 
inspiration. He ordered some of the pre- 
historic gewgaws taken from the farm at 
Glozel to be examined by M, Edmond 
Bayle, director of the laboratory of legal 
lentification. In a police rai, ten pieces 
were selected at rand 
Now, M. Bayle does not profess to be 
an archeologist or an anthropologist, but 
he does know his chemistry and micros- 
copy. He made a careful analysis of a 
couple of the inscribed clay tablets 
which, because they were presumed to 
prove that the Europeans of 10,000 m.c. 
mastered the art of writing, had been , 
among the chief causes of the rumpus. 
‘The condition of the microtrganisms in 
the clay of one of the pieces, he reported 
the other day, showed that it never could 
have been baked. Consequently, it could 
not have survived long in the’ ground. 
‘The other tablet crumbled in M. Bayle’s 
it had been subjected to slow 


“The work of « jokes? One of the Glosel rocks with “cave 
‘reindeer, genuine pictures of which have 
‘carved oa the walls of caves. in Frame, 


ian’ etching of 
teen found 


infiltration of water, such as would have 
taken place on a much larger scale during 
years in the soil 

‘The scientific sleuth picked a tiny bit 
of grass out of a piece of earthenware, 
put it under the microscope, and found 
that all of its cells had remained intact, 
‘This, of course, could not have happened 
had ‘it been underground for centur 
In other pieces of pottery he discovered 
fragments of thread that had been colored 

aniline dyes, which were 

not invented until the twen- 
tieth century. And some of the 
“ancient” ‘bone instruments 
were still filled with marrow! 


HE investigator concluded 
that none of the trinkets 
could be more than five or six 


years old, Since they were 
first unearthed, their * 
tiquity’” has diminished with 


breath-taking rapidity, ‘The 
early enthusiasts recognized 
them as the remains of a 


lization dating back at 
10,000 years, ‘Then a 
Pronounced 


of a sorcerer of the 
Roman occupation of Gaul, 
‘That brought them down to 
ahout three centuries after 
Christ, ‘The international com- 
mittee thought they had been 
“planted” by a joker in mid- 
victorian days, Now, accord- 
ing to M. Bayle, they are not 
©" Thud what probably will 
‘Thus, what probably will go 
down in history as the greatest 
scientific. hoax ever  perpe- 
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trated seems definitely exposed. 
The Phoenicians have been re- 
stored to their high historic 
perch as the originators of the 
alphabet and they, the Egyp- 
tians, and the Greeks, to their 
iches as the fathers of early 
Vestern civilization, 
Still the Glozelians, whose 
archeological reputations appear 
verv much the worse for wear, 
have one more chance to redeem 
themselves. It has been sug- 
gested that the leaders on both 
sides select their own specimens for a 
pubsic chemical and microscopic analysis. 
Up to the time of thi nobody bas 
taken advantage of this opportunity. 
The first act of this strange scientific 
comedy of errors was played in the early 
part of 1924, In the morning of March 
first of that year, a young peasant, 
Fradin, then eighteen years old, and hi 
grandfather, a man in his seventies, were 
breaking ground with a plough drawn by 


Dr, Moriet examining one of the curiously 

Inscribed stone tablets unearthed st Olas. 

More than 

Ike those at the right, were found.” Who 
the perpetrator of than mle hows? 


Tnundeed diferent charsctery, 
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two bullocks, the lad urging on the 
animals, and the old man directing the 
plough.’ The field, which had been used 
as, pasture, had never been ploughed 


UDDENLY, Grandfather Fradin had 

the handles torn from his hands by 
the plough striking something that would 
not give. Emile took a spade to locate 
the trouble. Instead of finding rock, he 
disclosed a trough, about the length of 
a man’s body, made of stone and bricks 
which, when ‘exposed to the sun, glit- 
tered as if they had been glazed. Inside 
was the collection of “archeological ob; 
jects.” ‘There were clay pots, 

bles, stems ving bons tea Rat fate 

woks and needles, stray pieces of what 
seemed human bone, odd clay facial 
images or masks with round eyes. but 
without mouths and—clay tablets cov- 
cred with alphabet signs. 

‘The Fradins at once presumed that the 
stuff they turned up must be very ancient 
and called in the local school’ teacher. 
This worthy assisted Emile in labeling 
most of the objects, which were placed 


in a room next to’ the kitchen in the 
humble Fradin farmhouse, ‘This is the 
famous “'Glozel Museum,” and young 


Emile to this day charges four francs 
admission to see his knickknacks, 

sa, te exon around) Vichy archeo- 
logical deposits from Gallo-Roman times 
are no rarity, and vo the Fradia collection 
attracted little attention for about a year. 


But then the fun started. One day a 
Dr, Mole, a liver specialist from Vichy, 
noted for its mineral springs, 
Fradin museum, Dr, Morlet 


interested in archeology several years 
before, when he found a Roman statuette 
buried in his garden, and was impressed 
Emile’s array of curios. He was 
particularly ‘struck by 
the clay pots and human 
images, which he recog- 
nized as resembling ob- 
jects from the Paleolithic 
fera, or Stone Age, the 
earliest known period of 
human culture, But one 
thing puzzled himgreatly. 
These “relics” were 
marked with signs sim- 
ilar to the letters of the 
Phoenician alphabet, 
‘which was not originated 
until thousands of years 
ater. 
‘When the doctor saw, 
however, that the clay 


beyond his powers of solution. 
called in some professional archeolo- 
gists. They, too, had to admit that they 
‘could make nothing of it 


Y THIS time’ the news of the sensa 

tional discovery had spread in scien- 
Uc circles and some of the leading ex 
perts began toappear on thescene. Among. 
these were Dr. Salomon Reinach, curator 
of the Prehistoric Museum at Saint 
Germain-en-Laye; Dr. Camille Jullian, 
noted historian and Gallo-Roman spe 
Gialist who is also connected with the 
Saint Germain Museum; Professor Loth, 
‘of the Sorbonne,» (Conlinued on pose 158} 
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Poison Gas 
for War 


on Rats 


EADLY poi: i 
‘out battalions of men during the 
World War is the latest weapon 


employed by the United States 
Public Health Service in its war on 
isease-carrying rats. Mixed with a 
warning “tear gas,” the same hydro- 
eyanic acid which, ‘bursting from shells 
over the trenches, brought paralysis and 
death to thousands of soldiers, is now 
being pumped into the holds of ships ar- 
riving from foreign countries to rid them 
of the pests that menace life and prop- 

Under the latest quarantine regu- 
lations, all vessels engaged in foreign 
trade must be “gassed” at least once 
every six months. 

"There is ample cause for such drastic 
measures. Dr. E. W. Nelson, formerly 
chief of ‘the United States ‘Biological 
Survey, said not long ago that rats are 
more dangerous to humanity than lions, 
tigers, wolves, snakes, or man-eating 
sharks, and have been responsible for 
more Untimely deaths than all the wars 
of history, Another authority declared 
that the destruction of property wrought 
by the hordes of rats that overrun the 
world is much greater than that caused 
by all other noxiots animals combined. 


‘OLD statistics bear out the truth of 
these statements. In the 2,000 years 
of the Christian era, 2,000,000,000 per- 
tons—more than the entire prevent pop- ev 
ulation of the earth—have died 
bubonic plague, the germs of which, the 
British Plague Commission discovered 
twenty years ago, are carried by fleas 
that infest the fur of rats. At times this 
it disease has almost at 
re races. In the fourteenth 
century, most of Europe was devastated 
by the “black plague,” as it was then 
called, the toll amounting to 
25,000,000 persons. In A.0., S34 

‘carried off 10,000 persons in 
Constantinople in one day. It 
claimed 70,000 victims in Lon- 
don in 1668, the year of the 
Great Plague. And as recently 
1s 1896, it. was responsible for 

9,000,000 deaths in India. 

‘The modern physician is as 
powerless against the plague as 
was the barber-surgeon of medi 
eval times, but science today 
knows how to avert its spread. 
Following outbreaks of the dis- 
ease in San Francisco, Seattle, 
and Haveaii_in 1909, in Porto 
Rico in 1912, and in New Or- 
eans in 1914, epidemics were 
prevented by prompt and vigor- 
ous action by the United States 
Public Health Service, 
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jing to blame 
US rt tor sever! 
other dangerous dis- 
eases. Its com- 
plicity’ in spreading 
typhus is virtually 
established and the 
animal is suspected 
of carrying measles 
‘and foot-and-mouth disease. In addi 
has been accused, but not convicted, of, 
causing cancer, infantile paralysis, and 
trichinosis, an intestinal disorder result- 
ing from ‘eating infected meat. 
latest charge against the rat, resulting 
from a survey by London health officers, 
is that. of inflicting rheumatism upon 
human beings. 

Tut the rat is not only an arch murder- 
cr; itis also the most cunning thief in the 
‘animal kingdom. According to the Pub- 
Health Service, there is one rat for 
every man, woman and child in the 
United States and each one does a half 
cent’s worth of damage a day. Roughly, 
therefore, rats cost the American people 
more than $200,000,000 a year. 

Tn Great Britain, the economic havoc 
wrought by the rodents is even greater, a 
ecent estimate placing the damage at a 
billion dollars annually. Experts have 
calculated that the money loss suffered 
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ACH year the damage caused 

by rats costs the American 
people more than $200,000,000. A. 
single pair of rats yields 15,000,000 
offspring in six years, though not 
all survive. These carriers of 
plague far outnumber the world 
population, and have caused more 
deathsthanall the warsin history. 


By 
GEORGE LEE DOWD, Jr. 


‘A gus attack on rats. The poisonous fumes, generated in the tank 
‘own above, are driven through « flexible tube into the rat hoe, 


by the entire world as a result of the rats’ 
-edations amounts to some five billion 
dollars each year. 

Investigators estimate that there are at 
least six billion of the creatures on earth. 
With the possible exception of the polar 
regions, no place is free from them, 
Wherever man goes, the rat accompanies 
him, traveling from continent to con- 
tinent in ships and from city to city on 
freight trains. Recently, the first “aire 
tninded” rat vas found ip the cabin of « 

uropean passenger airplane, 

In the United State, rats are believed 
to be slightly on the decrease as a result 
of the war waged. upon them by the 
Public Health Service and the campaign 
‘of education carried on by the United 
States Biological Survey, Not only are 
foreign vessels “gassed,” but each rope 
and cable connecting a ship with a piers 
Protected with huge tin rat guards to 

the animals from shore. As a result 
‘of the Government's educational cam- 

‘gn, farmers and warehouse owners 

wve learned how to make their barns and 
other buildings rat-proof, 


\HE chief difficulty in rat-control i 

the rapidity with which the creatures 
multiply when a sufficient food supply is 
available. A pair of healthy rats breeds 
about six times a year, producing from 
six to ten rats, which in turn begin to 
multiply when’ three months old. Ac- 
cording to Professor G. G. Chambers, of 
the University of Pennsylvania, the prog- 
ny of a single pair would total about 
15,000,000 in six years. 

‘Thus, in times of plenty, their spread 
reaches’ tremendous proportions and or- 
ganized rat-killing campaigns must be 
Conducted. In one such crusade in Texas 
last year, more than 2,000,000 rats, 
enough to fill (Continued on pase 104) 


‘Novewsen, 1929 


POPULAR SCIENCE MONTHLY 


a 


Science Builds Fortress Vaults 
to Outwit Safe Crackers 


By 


HENRY MORTON ROBINSON 


'N WALL Street, NewYork City, 0 
shyseraper sixty storie high is ris 
ing. At the heart of this great 
ny is building 


fice a trust coi 


it is laced with electric wires, and clarion 
gongs will broadcast the slightest tam. 
ering with any part of the vault 

Behind its doors may lie upward of 
'$1,000,000,000 on deposit, Every human 
and mechanical device will be employed 
to guard that treasure from the vault 
wrecker. Officials of the bank will stake 
their reputations, and the depositors will 
stake their wealth on the security offered 
by the new vault. Hor they firmly believe 
that the golden harvest piled behind the 
100-ton door will be safe. 

But will it be? 

[ put that question to a distinguished 
vault engineer, who has built some of the 
strongest vaultsin existence. 

nswer amazed me. 


would still be half a dozen 
men in the world who could 
‘open and rob it!” 

Nor are these men Hou- 


dinis, or Jimmy Valentines 
‘whoopen tumblerlocks with 
sandpapered fingers. They 
are experts in the use of two 
‘of the most terrible safe- 
breaking weapons, known 
to. science—the “fuxing 
nthe oxygeniance.” 
Against these Intest poten 
tial tools of safe breakers, 
no absolute defense i 
known, | The financial 
world is waiting to see what 
super-criminal may be the 
first to use them, for to date 
‘none has dared employ 
cither. ‘The threat of these 
weapons, despite the practical difficulties 
that attend their use by safe crackers, 
is more thrilling than any. Jimmy Val- 
centine romance; the latter is'an impossi- 
ble fiction, but the former is a remote but 
real danger. 

‘The never-ending battle between the 
safe makers and the safe breakers is a 

ne of matching wits, with odds shifting 
Ffom one side to the other, in wh 
nothing is “impossible,” as the evolution 
of modern burglar-proofing of vaults 
testifies. 

‘Only a few people remember Jimmy 
Hope, but about fifty years ago his name 
would strike bank presidents with terror. 
About 1880 he distinguished himself by 
boring through the floor of the Ocean 
National Bank of New York and remov- 


‘Unlocking the massive circular door to the vast of the Central 
Savings Bank, New York. ‘The center wheal controls the belts. 


{ng $1,550,000 tp, gold and negotable 
nds from its “burglar-proof” vaults. 
A few years later, the Manhattan Ins 

tute for Savings’ proudly announced a 
genuinely burglar-proof vault, whose 
four-foot wall was studded with cannon 
balls and whose two-ton door swung on 
massive hinges and locked with six enor- 
mous bolts sunk deep into the vault’s 
framework. Jimmy Hope and his expert 
henchmen entered the bank one day, 
Geige, waked im, sod departed eh 
wedges, walked in, and departed wit 

$2:780)00 in cash and negotiable secur- 
ties. To save the bank from ruin Congress 
hhad to pass a special act cancelling the 
stolen numbered bonds, and even then 
the bank suffered a million-dollar loss or 


‘A modern bank vault, virtue 
itty" impregesble” to. cutting 
aia, torch, or exploniven: 


ica en, 


IHLEN came the invention of the step 
vo, which was thought to be the 
r to we 


ges. Its edge, composed of 

series of right-angled steps, did not 
permit the entry of an ordinary wedge for 
Tore than half an inch. For a while it 
looked as if science was ahead of the 
cracksman. But flexible wedges in the 
hands of master eracksmen showed that 
‘even these doors were not always burgiar- 
proof, They were followed by doors 


edged with complicated patterns of 
tongues and grooves, making entry of a 
wedge virtually impossible. 

fe cracksman had a new trick up his 
sleeve. | He forced nitroglycerine into 
the cracks of the doors. Where the tongues, 
and grooves were a perfect defense 
against wedges, they were an easy prey 
to the explosive. “When I first saw a 
safe that had been wrecked with nitro- 
plycerine,” one engineer says, “I could 
not believe that solid metal could be so 
twisted and torn” 

jut science had two more weapons. 
One was to eliminate the tongues and 
grooves and to revert to the cone-shaped 
“plug” door, now more carefully ma- 
chiar Me cope San eres bose 
cone shape meant that acharge ofexplosive 
‘would shoot harmlessly out through the 


crack without twisting 
the door from its hinges. 
‘The other was to adopt 
the use of armor plate 
similar to that used in 


the crooks. 


EN the struggle 

entered. its ‘modern 
stage with the invention 
of the acetylene torch. 
Devised by a German 
and applied for legiti- 
mate industrial use in 
cutting away twisted 
steel girders in buildi 
demolished by fire, this 
formidable instrument 
shears its way through 
steel like a knife through 
macaroni. It develo 
a temperature of 5, 
degrees F,, hot enough 
to cut, massive armor- 
plate slabs like so. much 
mosquito netting, Al- 
though armor plate is 
very tough, itis also susceptible to heat, 
‘An acetylene torch can pierce a six-inch 
plate in ten minutes, as Government 
tests have shown. 

1 was not long before a burglar could 
avail himself of the latest scientific equip- 
ment by the simple expedient of breaking 
through a garage window at night. A 
series of minor bank robberies. showed 
that yengs fully realized the value of the 
oxy-acetylene torch in their trade, They 
were literally burning up small country 
vaults with their new tool. 

‘Today science meets the threat of the 
tcutter-bummer,” siti familary known 
to vault men, with composite walls tha 
tmbody materials resists 
drills, and explosives. Such walls, how. 
ever, cannot meet the new threat of the 
“luxing rod” and the “oxygen lance.” 
A torch and a “fluxing rod” can cut 
through any known combination of ele- 
ments. Solid granite a foot thick can be 
pierced in ten minutes. It crumbles 
under the rapid heating. Armor plate 
burns up in half that time. ‘This 
magic rod is simply a stick of soft steel 
which the expert operator holds against 
the metal to be burned. Then he a 
the oxy-acetylene flame to the tip of the 
fluxing rod, which oxidizes so rapidly 
that the temperature can be raised to 
unbelievable heights. No burglar has 
used the fluxing rod yet. 


MHE, “oxygen lance’”"has been known 

for fifteen or twenty years to a few 
blast furnace experts. It consists of a 
Jong, small iron pipe about a quarter of 
an inch in diameter, through which oxy- 
igen gas is forced under pressure. The 
business end of the pipe is heated red-hot 

‘a cutter-burner, The hot iron ignites 
in the oxygen stream and flares fiercely. 
Held against any object, it burns its 
‘way straight through. Nothing will stop 
it. Blast furnace men use the oxygenlance 
tofree “frozen” tap-holesin blastfurnaces. 
Formerly when a tap-hole became clogged 
with steel there was nothing to do but 
dynamite the furnace and pay a $10,000 
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atrance to the main vault of the New York Trust Company, with the “plug” 
door wwang open oo gant hinges. It could ret the work of safe crackers for hours, 


Dill for wreckage. Today a man behind a 
large steel shield pushes an oxygen lance 
against the “ steel and has a 
hole cleared in a jiffy. Sometimes as 
much as forty feet of the lance’s tubing 
is burned up to make one of these 
holes. 

So expert must be the men behind 
these instruments that only half a dozen 
men in the world are capable of breaking 
into a vault with them. Fortunately 
these men are not criminals. ‘They are 
yault experts who have gained their 
“dangerous” knowledge by exhaustive 
experiments with torch, rod, and pipe 
‘upon metal targets, and’ their names are 
aE relttnown® Mut 90 enutious a the 
financial world that it must even take 
account of the possibility that one of 
these men may turn criminal! 


HE best types of vaults now in 

existence are not designed to be proof 
‘against the fluxing rod and oxygen pipe, 
for that is impossible. They are engineered 
simply to delay entrance by an arch- 
thief as long as possible. Every hour 
spent in vault-breaking increases a. 
criminal's risk of being caught. One of 
the strongest vaults in this country 
might be proof for six hours against the 
attack of any one of the world’s dozen 
potential super-criminals. And although 
vault men fear the potential possibilities 
‘of the new scientific tools, there are prac- 
tical objections to their widespread use 
‘They require an immense amount of 
equipment, an expert technical knowl- 
edge 

Moreover, the oxygen pipe generates 
such intense heat as to be dangerous to 
use without cumbersome shields. It 
generates billows of black smoke when it, 
meets cast iron, leading to probable 
detection—a risk that few criminals 
would eare to run. 

Far more likely than an attack on 
scientifically designed vaults would be an 
attempt at breaking into one of the less 
impregnable strong-boxes throughout the 
country. Even thick walls of reinforced 
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concrete are not an ab- 
solute protection, as a 
single incident shows. 

An unusually intelli 
gent, group of crooks 
hhired a garage across an 
alleyway from a Chicago 

nk two years ago. 
‘They tunneled beneath 
the alley from the gar- 
Tey mg as 
under the concrete floor 
ofthe bank vault, For 
their final coup’ they 
chose the week-end be- 
fore | Memorial Day, 
which fell on Monday, 
figuring that their ens 
trance would not be dis- 
covered until the bank 
reopened on the follow- 
ing Tuesday. ‘That 
would give them time to 
make their get-away. 
But an accident upset 
their plans. 


HE, cashier of the 
bank, behind in his 
came in on the 
Monday holiday, |! 
first thing he saw was a hole big enough 
for a man's passage ripped through the 
tighteen-inch floor of reinforced con- 
crete. A plumber's bench had been set 
p by the audacious robbers, right in the 
rault, with all the tools necessary for a 
complete safe-breaking job, When the 
cashier called the police, they found a 
tunnel leading to the adjoining garage 
that would have done credit to a mining 
expert with its careful shoring of planks. 
Evidently the burglars had been (rightened, 
away just before looting the vault, A 
few hours more, and they would have 


apes 


a vault physically buttressed by steel and 
stone. 


CONSIDER, for example, the Boston 
police strike of a few years ago, 
when a great city was left without police 
protection, ‘There is no guarantee against 
4 repetition of such an event. ‘Then pic- 
ture a rioting, looting mob led by a few 
expert yexemen, blowing off the doors of 
alts and escaping with fabulous sums of 
bullion and securities. It is certainly an 
unlikely picture; but bank officials must 
consider such possibilities. Probably few 
them in Boston slept very soundly dur- 
the period of the police strike in that 


cit 


Consequently engineers have been 
spurred to the design of super-vaults that 
will stave off safe breakers, if not ine 
definitely, at least for the few hours that 
spell the’ difference between successful 
thievery and arrest. How successful they 
have been was demonstrated, in New 
York City not long ago, when wreckers 
were actually called upon to demolish a 
newly-built vault, (Continued on page 165) 
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Speeding the Hudson, Bridge 


‘The work's greatest bree, connecting New York snd New Jersey, ait will appear when completed 
‘acon the Hudson Rivers probably enrly im 1952. With m span of 3500 feet, i wil Cost $75,000,000, 


Swinging in Space 

{Cable workers being hoisted to the top of 
‘he bridge anchorage which riven 200 feet 
‘on the New York wide: This anchornge 
fan enormous block of reinforeed comsrete 
‘bout "100,000 "cable ‘yards in volume. 


‘Tower and Anchorage 
[At the left a the New York cable 
tower, 635 feet high; and at the 


Up in an Aerial Trolley 
One ofthe novel acral trolley car, used fr 
the frst time ia bridge building, carrying 
‘workmen from the bridge anchorage to the 
Yop of the 635.foot steal cable tower, New 
Yorke ede: The ces, which ave competed 
{rom cables, also are used tocarty material 
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Nest —Stxtean( iy linder Autos 


GENTE yeas fom now, 
it necessary to make a hurried trip, he 
Will step into the form-fitting seat of his 
waiting automobile, press a tiny button 
Set into the rim of the steering wheel, and, 
without the slightest sound, glide away 
from the curb, 
Going up a steep ramp a few blocks 
away, he will straighten out oti a wide, 
hhway that will 


perfectly straight line 

Then the motorist will press another 
button, The car will immediately accel- 
crate to a speed of 150 miles an hour so 


rapidly that the driver will be pressed 
with considerable force against the seat 
cushions. 
Il there will be no noise whatever 
except the faint purring sound of the 
wind whistling past the perfectly stream- 
lined body, and the voice of an announcer 
coming from a concealed loudspeaker 
giving the latest stock quotations. 
Arrived at his destination, the driver 
will press another button before descend- 
ing a ramp to the street level. 


<a"). 


HE motor car of today is a truly 
marvelous piece of mechanism. 
But that fact cannot cover its 
faults. It is still much too hea 
It is unnecessarily high, 
and long., Tt lacks sulficient power. ‘The 
transmission, with its hand-operated gear 
shift, isa nuisance. ‘The starting system, 
slow and noisy, entails the use of a heavy 
and not always reliable storage battery. 
‘The fuel consumption is extremely waste- 
ful when measured against the theoretical 
energy contained in the gasoline. 
puncture, blow out, and wear out. 
wear out too fast and have to be repaired 
too often, 

“This gloomy arraignment of the mod- 
ern automobile is true only if it is com- 
pared with a theoretically perfect car— 
fan ideal which, like many other ideals, 
may never be attained. 

Great progress has been made in elim- 


inating the theoretical defects of the 
modern automobile, however, and more 
progress will be made soon. In the matter 
‘of height for example, all modern cars 
are much lower than their predecessors 
of just a few years ago. Indications of a 
further trend along this line are found in 
front drive cars illustrated on these 

es. In them the driving power is ap- 
plied to the front wheels instead of to 
the rear wheels as has been the universal 
practice for many years. 

It is claimed that this reduces skidding 
and side sway, but in addition to these 
features, it certainly permits the con- 
struction of a much lower body. Elim- 
inating the rear axle housing and the 
necessity for making the rear axle 
straight and in line with the centers of the 
rear wheels allows the construction of an 
offset rear axle. The body, in conse- 
‘quence, can be placed many inches closer 


auctac 


zxewaton cron 


ESENT trends in automobile 
design, such as increased power, 
front-wheel drive,and streamlines, 

are discussed here by an expert, who 
also pictures the car of the future. The 
author is Assistant Professor of Auto- 
motive Engineering in NewYork Univer- 
sity and lecturer on aircraft engines. 


By E, H. HAMILTON, B. S., M. E. 


to the ground without bumping against 
the axle on rough roads. 

Tt is claimed, too, that the front-wheel 
drive reduces unsprung weight and there- 
fore improves riding qualities. Unsprung 
weight is the weight of all parts aay 
attached to the axle, Sprung weight is 
the weight of all parts connected to the 
body and frame in such a way that the 
springs are interposed between the 
weight and the wheels. The ideal car 
would have no unsprung weight; that 
‘deal, is, of course, unattainable since the 
wheels and tires must have some weight. 


TPE front drive reduces uneprang 
weight by eliminating the bulky and 
heavy rear driving axle. ‘The differential 
gear in the front axle is part of the motor 
unit, with universal joints in the'two short 
shafts which drive the front wheels. Reduc- 
ing the unsprung weight simply means tht 
a greater proportion ofthe total weight is 
cradled by the springs instead of being 
bounced along the road on the wheels, 
The reduction of the total weight of a 
car is important, first, be 
cause less, weight me 
wear on the tires; seco 
Shame ‘the ear wil cmb hls 
better and accelerate faster 
with the same power. ‘The tse 
of new types of steel and new 
methods of fabricating steel 
have made it possible to reduce 
the weight of cars, and it is 


fovenmen, 1929 


wssible that the introduction of the new 
tal, beryllium, in commercial quantities 
t reasonable prices will permit a stil fur- 
her reduction. 

In power and speed, present automo- 
bles far surpass those of a few years ago. 
ive years ago few could go sixty miles 
hour. Now almost every one can do 
between fifty and sixty, and many stock 
ars wl travel as fast as seventy-five oF 
ighty. 


THE sof larger valves, etter mani- 
folds, higher compression, and lighter 
nid. stronger engine parts has been re- 
sponsible for the great improvement in 
eed, power and economy. This improve- 
ee in the performance of the cheaper 


ars has brought about a curious situa~ 
on. ‘The larger and more expensive cars 
10 Tonger can out-perform. their less ex- 
sive brothers on hills or in accelerating 
n traffic. Roughly speaking, all ears now 
re on an equal basis, if cylinder capacity 
jn proportion to weight is considered. At 
rst gance the solution for the heavier 
nd more expensive cars would seem to 
pe to use larger cylinders, but that is not 
practicable, ‘There is a ‘certain definite 
iit in cylinder diameter and in length 
nf stroke beyond which it is not prac 
“able to go Without increasing vibration 
pnd excessive wear. 

It seems logical to predict, therefore, 
hat soon high priced cars will be fitted 
vith twelve and even sixteen cylinders. 
Hy increasing the number of cylinders 
uel holding the bore and stroke the same, 
vr even reducing them somewhat, the 
wvailable power is increased far more 
han is the weight. 

Indeed, it is reported that the man 
clurer of one of the cheapest American 
jars would be glad to replace his present 
notor with an eight-cylinder model if he 
ould design one that suited him. ‘The 
rdvantage, of course, would be smoother 
funning, greater acceleration, and per- 
aps even better economy and wearing 
ality. 

Some day an engineer will 


levelop a type of transmis 
ion that is noiseless and that 
as mo. gear shift I 


heoretically, such a trans- 
is possible either by 

Pressure or by 
magnetic means. Both 
ystems have been tried sev- 
ral times but with no suc- 
ess, either because of exces- 
ive’ weight or unreliability. 
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development in transmissions seems 
to be in the direction of eliminating 
the clashing of gears, which is, of 
course, a notable improvement. 

Since the electric self-starter was 
first applied to the automobile there 
have been no major improvements 
along this line. The ideal method— 
a car designed so that pressure on a 
button would start the motor im- 
mediately and noisclessly—seems as 
far away as ever. Perhaps some 
radically. different method will. be 
invented to supplant the present 
system of a 
starter motor 
operating from 
a storage 
battery. e 

Modern four 
wheel brakes, in 
‘good condition, 
80 closely ap” 
proach ideal 
operative re- 
gulls that there 
provement 
only in making 
them more 
durable and more easy to apply, and per- 
haps adding some methed of button 
control. 

Startling improvements are bound to 
come in fuel economy. Charles F. Ket- 
tering, famous automotive engineer and 
President of the General Motors Research 
Corporation, predicts eighty miles to the 
gallon of gas. (P.S.M., Sept. '29, p. 32), 
‘The car would have to’ be very light and 

jotor very small, operating at the top 

‘of high compression and at rel- 
ly high speed. Unfortunately, a car 
built along. such lines, while extremely 
would not have the perform- 

ance demanded by the present-day 
i The problem is, there- 

ye economy with’ speed, 

y, and comfort 


the height of the cam 


with increased speed, be- 
cause of the increase in 
power required, If, for in- 
stance, it takes a’ certain 
quantity of gasoline "to 
rive a car thirty miles an 
hour, it will take at least 
twice that quantity to drive it the same 
distance at sixty miles an hour. This in- 
creased gasoline consumption at high 
speed is not due to internal friction in the 
motor or in the parts of the car, but to 
air resistance. It can be overcome only 
by careful attention to the streamlining 
of the car, perhaps along the line of the 
modern high speed roadster pictured here. 
Perhaps the ear of the future will have a 
body shaped much like an airplane fuse. 
lage, with only a, small portion of the 
wheels protruding below the body and no 
external mudguards or windshields to 
‘cause air resistance. 

‘The lessons learned from the perform- 
ance of Major H.O. D. Segrave, who drove 
his Golden Arrow at a world record speed 
of 251.36 miles an hour (P.'S. M,, June 
"29, p. 46), undoubtedly will affect the 
future development of care 
designed for high speed road 
work. - 

Modern tires last, on, the 
average, at least three times 

tires produced only 
a few years ago, Part of this 
increased durability is due to 
the tire construction, but at 
least a portion of it is due 
to the improved roads over 
which the tires roll. 

‘The invention and develop- 
ment of the automobile was 
responsible for great chang 
coon corer 
. and for the building of 
thousands of miles of concrete highways 
throughout the country. It may be that 
a totally new type of car will be developed 
for use on these perfect highways—a car 
practically without springs because there 
will be no bumps. 

In the matter of durability and freedom 
from troublesome repairs, the car of to- 
day is far superior to the car produced 
years ago. It is hard to predict, how- 
ever, just what the future will produce 
in the way of durable cars, for, if automo- 
biles are never to wear out, where are the 
‘manufacturers to sell the millions of cars 
they now produce annually? 
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Back of the Month’s News 


By 
KARL VOOGHT 


Y PROCLAMATION 
of the President 
of the United 
States, the great 
dam across the Col- 

orado River at Black Canyon 

on the boundary line of 

Nevada and Arizona, usually 

‘alled the Boulder ” Canyon 

Dam, is to be built. ‘There are 

still "some legal difficulties, 

notably one about the consent 

‘of Arizona to the allocation of 

‘water between that State and 

California, but these are ex- 
pected to be ironed out. The 

am will be the greatest in the 

world, with a height of 677 

feet above bedrock and a 

storage capacity of 26,000,000 

acre-feet of water, something 

over seven cubic miles (P. 

M., Oct. '29, p. 60). It vill 

develop’ power and” provide 

water for irrigation. But 
neither of these objects. is 
the chia! reason for baiting 
this, gigantic storage plant 

‘That reason is the growing 
for regulating the Colorado River. Of 
all great rivers, the Colorado is pethaps 
the muddiest. "This means a. grave dan: 

‘when the water of the river is used 
for icrigation, Ditches fill up with the 

sits the level of the river be isl i 

; sooner or later the water 

fun into the ditches or escape by itselt 

in some new channel, as the Colorado 
dia "tewenty-five years ago when the 

Salton Sea was formed. Furthermore, 

the Colorado is exceptionally subject to 

floods. At one season there is more water 
than can be used for irrigation, so that 
millions of gallons run to waste into the 

Gulf of California. At another season, 

on the other hand, there is too little 

‘water and valuable cropsare consequently 

ruined. During the nonflood season the 

river may run almost dry. 


SERIES of dams and settling basins 
along the river's course would cure 
all this, ‘The flow could be regulated at 
all seasons to an even quantity suficient 
for irrigation. Most of the silt could be 
settled out in the basins. For years en- 
gineers have planned the complete con- 
trol of the river in this way, taking into 
account its entire length from the crest 
of the Rockies to the Gulf. The Boulder 
Canyon Dam, with its enormous storage 
ity, is the first steo of the plan. 
Virtually no water will be taken from 
the dam itself for irrigation. Tts purpose 
{s storage, not to lit water to fill Bigh- 
level canals. ‘The irrigable land and the 


‘The volcanic clilfs of the Black Canyon, where the great Boulder Dam 
‘hil be commtructed serene the Colorado River to height of 677 feet. 


intakes of canals to supply it are farther 
toward the river's mouth. Water al- 
lowed to escape through the dam will be 
used to produce power but that, too, ix 
incidental, “It cannot be transmitted 
economically to any industrial area. 
Some will be used, doubtless, by indus- 
tries which spring’ up at the dam site, 
but much may be used to pump x part 
of the river over the mountains to Los 
Angeles. 

Southern California is rapidly running 
‘out of water, Population and industries 
have increased enormously.” Rainfall i 
not great and no great rivers, except the 
Colorado, are avatable. Californians are 
planning, therefore, to take part of the 
water of the river, using a third of a 
nillion or half a million horsepower from 
the dam to drive gigantic pumps, and 
thus to lift a good-sized river of Colo- 
rado water overa rise of more than a thou- 
sand feet toa point from which it can be 
madeto flow down to Los Angeles through 
4 great artifical canal. 


Life Growing Shorter 


"HE road back to Methuselah is hard 
to find. Sanitary science has con- 
quered disease after disease, Surgery 
now saves thousands of patients whom it 
would have had to let die fifty years ago. 
‘Marvelous cures are effected in American 
hospitals so regulary that no one thinks 
them. Yet the average age 

2 ik ans re 


stead of increasing. A man 
now has even less chance to 
live to be older than the tradi- 
tional three score and ten than 
did his grandfather a half, 
century’ ago 

10 SAYS Professor C. H, 

Forsyth, of Dartmouth 
College. For more than a 
decade Professor Forsyth has 
studied the statistics of births 
and deaths in the United 
States. ‘They do not bear out 
the optimism of health officers, 
he finds, except for young 
children.” Infant deaths have 
been greatly lessened under | 
the efforts of modern medicine, 
especially the successful effort 
to conquer the germ diseases 
of infancy formerly so much 
dreaded under the name of 
“summer complaint.” For a 
baby of today at the moment 
‘of birth, the expectation of life 
calculated from the statistics 
is greater than a generation 
ago, But that is not true for a 
child of ten, after the former 
dangers of infancy have been 
passed. Still less is it true for 
4 person already thirty or forty years of 
age. 

‘What every individual wants to know 
fs, of course, the date of his own death. 
No statistical method can tell him that 
pec any other math tat aioe ny 

nows. Even people given up by the 
doctors have been known to get well. 
What the statistics do tell is the age to 
which the average individual will live. 
It is this, computed for persons alread 
past infancy, that Professor Forsyth’s 
curves show.” If you were the averay 
man fifty years old in 1926 you could 
expect to live to be sixty-nine, A man 
fifty years od in 1890 could have expected 

ve to be at least seventy-one, 


‘ 
NFANCY is less fatal nowadays; 
adult life s more fatal, Why? Ps 

sor Forsyth mentions three conceivable 

‘causes: city life, faster living, and in. 

‘creased strain on the adult heart. All| 

might be combined, he implies, in the 

of adults not to take care of their 


doctors, as children must obey. 
People born in the world may be 
considered to have a certain reserve of| 
life and health; some great, some smal.| 
In former days weak individuals 
‘small health reserves were apt to di 
infancy. Now these weaker folks are 
kept alive through that fist, dang 
, but die relatively early in adult 
‘This would lower the life averages, 
In excty the way tat Proesce Tors 
finds. Perhaps the fifty-yearold in- 
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dividual today who fs as strong and 
healthy as his grandfather was at the 
same age has the same or a greater 
chance of long life. Tt is only the weaker, 
perhaps, who die younger. But to tell 
with assurance whether this is true or not 
needs much more accurate data than now 
exist. 


Minerals as Peace Makers 


INGLAND and the United States 

have it in thelr power forever to 
prevent war, ‘They need only deny to 
any war-making nation the supplies of 

srals and mineral products. ‘whlch that 
nation must import. That statement was: 
made by Sir Thomas Holland, President 
of the British Association for the Ad- 
Vancement. of Sclence, at the meeting 
of the association which was held recent!y 
in South Africa. 

‘Mining engi 
not trad 
statesmen 
guide international 
policies of the fu- 
ture, Nor has it 
escaped the atten- 
tion of commenta- 
tors that the United 
skier 
roducing 
ountrles and, joint: 
ly wie Engl a) 

yaian of mneariy 
a the minerals of 
the world, now has 
a mining engineer 
at its political helm, 

In the last twen- 
ty-five years, Sir 
Thomas stated, 
‘more minerals have 
been mined and 
‘used than in all the 
previous history of 
the world, But this 
sudden conversion 
of civilization into 
an age of ores and 
minerals is réin- 
forced by a eiioge Pepa Lie jing 
operates continaaly on lowergrade ores 
and in larger units. ‘The day of the small 
miner is almost over, Even diamonds are 
how mined by great corporations, using 
rigantic labor-saving machines. ‘The re- 
Sif,Sir ‘Thomas said, is that mining 
grows ever more local. There is only one 
great region of diamond mines in the 
‘world; only a few great iron mines and 
‘great copper mines, 

"The country which possesses one. of 
these great mines has too much of that 
one mineral, but usually too little of 
others. Commerce in minerals has be- 
Come an casential of civilization, This 
provides both an incentive and a means 
fo prevent ar, War stope thle mineral 
commerce and might destroy the whole 
civilized structure. But England and the 
United. States control, between them, 
nine tenths of the world's coal, two thirds 
of its copper, ninety-cight percent of its 
iron. All that is necessary is to add to 
the Kellogg treaties, Sir Thomas says, a 
provision spain eapottingsiverats‘lo 
Eny country that wages war. Automatic. 
ally, war will be abolished. 

‘But for how long? ‘The present tre- 
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mendous use of minerals means, as many 
‘engineers have pointed out, the ultimate 
exhaustion of world su Some day 
even the great mines will be worked out, 
What will happen then? Sir Thomas 
made no prophecy, but one seems possi 
ble, When mines are gone, metallurgical 
sciences will have to turn to sources more 
widely distributed, Aluminum will be 
made from any clay bank, Iron will be 
extracted from any mountain of dark- 
colored, iron-weighted lava. Suitable 
processes for these feats will be invented, 
Nations once were self-sufficient, 

Thomas said, because they produced 
everything they needed. Now they are 
not self-sufficient, because there are s0 
few mines of minerals in the world and 
no nation, not even the United States, 
owns mines of every mineral it needs. 
But when needed mineral elements 
can be extracted from ordinary” rocks 
or made synthetically in the Inboratory, 
national self-sufficiency may return, 


Thumping Atoms 

T IS easy enough to broadcast thumps: 
over the radio, Before studios were 
aped and carpeted to avoid such acci- 
nts, thumping noises used, to. go. out 
cover the ether every time a visitor walked 
Be tenes 


go by an unusual Kind of thumps; by 
noises made by flying atoms when 


th 

they entered a special electric apparatus 

connected to the radio transmitter. 
Radium and other radioactive elements 


continually shoot out streams of atomic 
particles flying with speeds of over ten 
thousand a second, If a bit of 


radium is held in the ‘fingers, these 
atomic projectiles enter the flesh. ‘That 
is one way that radium causes ‘serious 
burns. Several years ago a German 
phy'icist named Geiger invented an ap- 

‘paratus to collect and count these 
SE pwal’ chagh oa 
ticle f a thin 
vrindow Of aluminum, the speed 
‘of the atom being so great that i 
shoots through without being 
stopped, and without damaging 
the metal. Inside is a 
chamber containing afew atoms 
of gas. Some of these gas atoms 
Ste eectrited bythe atomic 
projectile, so that the gas be- 
comes for an instant a conductor 
of electricity. Connected to the 
chamber is a vacuum tube am- 
i, which amplifies millions of 
times’ the tiny pulse of electric 
current produced by the arrival 
‘of the atomic bullet, until it can 
affect a loudspeaker, 


HAT is the ‘atom counter.” 
Its loudspeaker was placed 
lose to WGY’s microphone, A 
bit of radioactive material was 
‘brought close to the aluminum 
window, Each flying atom that 
entered the window created a 
loud thump in the loudspeaker. 
‘That is what was broadcast. 
Science has more useful em- 
ployment, of course, for these 
atom counters. They can be used 
to measure the amount of radio- 
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‘The great run of Zimbabwe in southeastern Africa, showing the massive stone walls and curious 
found tower, now believed to have been constructed some 1,400 year ngs by a vanished race, 


‘active material in a specimen of ore or 
other material. With them it is possible 
to measure the direction, intensity, and 
changes in beams of atomic particles. 
Conversions of one radioactive element 
into another can be detected. 

‘There are other atomic noises, too, 
which modern apparatus makes audible 
A year or $0 ago, for example, Dr. H. 
Clyde Snook demonstrated the noises 
created in a bit of iron when the atoms 
turn over as the iron is magnetized. 


| How Much Do You Know | 
‘About the Movies? 


Test. your knowledge with 
these questions, chosen from 
hundreds asked by our readers. 
Answers are on page 156, 
w do they take “alow 
mping athletes? | 


picture on the sereen? 
6. Why. docs the voice in 
the “talkies” always seem to | 
bea little behind the motion 
of the speaker's lips? 
7. How do the actors in 
lapatick comedies run so fa 
that they disappear in, the 
distance in a few seconds? 
|. If motion pictures are 
just series of still pleturen, 
why don’t we sce a row of still 
pictures ‘moving across the 
‘9. Why do they develop | 
home mavie film and then re- | 
verne it to a positive instead of 
| printing a. positive? 
10. Where is the best loca= 
tion in a theater for viewing = 
motion pieture? 


A Lost Race of Builders 


N. SOUTH Africa lie the 
famous ruins of Zimbabwe; massive 
Stone walls, curious round towers also of 
‘stone, apparent remains of former streets, 
and other relics of unknown origin. These 


bring back gold, gems, and precious 
woods for his buildings at Jerusalem. 
When one finds in the heart of Africa 
ruins of some once powerful and populous 
city, what is more natural than to imagine 
that Solomon may have had a hand in 
building them? 

It is the habit of archeology, however, 
to put such notions to the sure test of the 
spade. Some months ago a distinguished 
British archeologist, » Miss 
Caton-Thompson went out to 
with two women assistants, to see what 
the spade would reveal, ‘Trenches were 
dug this way and that through 
the ruins; deeper, in some in 
stances, than the f 


Novmaen, 1929 


‘the conclusion was reached that the 
towers and walls were erected not more 
than 1,400 years ago by some African 
race and kingdom which was in commer- 
Gial touch with the Europe of the Middle 
Ages. Some of the objects found down at 
the deepest levels obviously came from 
European countries of perhaps a. p, 600. 

Solomon being eliminated, African ar- 
cheologists now find themselves. con- 
fronting a new problem, Who were these 
people able to build stone cities in the 
heart of Africa when not a score of men 
in England owned anything better than 
a rude stone hut? 

Other ancient civilizations, lost, to 
history, have been recovered by modern 
scientific excavation. The Sumerians, 
who preceded the Babylonians, furnish 
one example, Another is the forgotten 
empire of the Biblical Hittites. Now 
Miss Caton-Thompson brings another 


Making Tires Live Longer 


HE thing which Americans used to 

wear out in the largest quantity was 
probably shoe leather. Now it is rubber 
tires. Industry begs for a genius who can 
make one tire last as long as two, Much 
progress has been made, as any old-time 
motorist will realize if he recalls the 
mileage he got out of a tire twenty years 
ago compared with that he gets today. 
‘This improvement is due largely to scien- 
tific research, some of, which has been 
done at the’ United States Bureau of 
Standards, Recently the Bureau's rub- 
ber experts took a new step, by testing 
the effects of diferent temperatures of 
the wear of tires and of other types of 
rubber. 

‘Temperature proved more important, 
the Bureau reports, than most people 
would have Imagined. Rubber test 
methods, for which temperature control 
was not previously considered essential, 
will now be made alway's at definite tem: 
peratures. Another practical conch 
{s that hot days and cold days apparent] 
create different amounts of wear on dif- 
ferent types of tire. It is even possible 
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that eventually special hot-weather ti 
and special cold-weather ones will be 
used at the proper season to diminish the 
year's average wear. 

‘To the scientific man rubber is one of 
the most interesting materials, Belong- 
ng to the class of gluelike, uncrystallized 
materials called colloids, ‘rubber never- 
theless discloses, when examined by X- 
ays, internal regularities in arrangement 
of the atoms; a line of investigation in 
which the German expert, Dr. E. A. 
Hauser, has been especially successful 

It is probable that rubber stretches by 
virtue of an ability of these atoms to 
lip past each other a little without break- 
ing apart, and to pull themselves back 

in when the stretching force relaxes, 
Boubtless the relations of these invisible 
atoms inside the tread of a tire are 
responsible fora lot of the temperamental 
qualities of rubber, including the Bu- 
reau's newly-discovered effects of tem- 

ture, 
Eighty-five percent of the crude rub- 
per used in the United States goes into 
he making of tires. According to the 
Rubber Association of America, nearly 
30,000,000 new tires were added in 1928 
0 those already running on American 
wads. It is estimated that. between 
hirty and fifty million automobile tires 
ure discarded each year, Beside the need 
or longer wearing tires Is the need for a 
dimple plan to redeem this annual wast 


Magnetic Pole Wabbles 
IHE, nonmagnetic ship, the Carnegie, 
pictured above, now on a world cruise 
wr the Carnegie Institution of Washing- 
m to obtain data about the magnetic 
ind electric forces which surround the 
larth, has obtained definite proof, it is 
Innotinced by Captain J. P. Ault, that 
Ihe north magnetic pole toward which 
1¢ compass needle is supposed to point 
not a fixed spot on the earth’s surface 
pr more than a few hours at a time, if 
5 ‘The magnetic pole wabbles even 


jore widely and less regularly than does 
1e geographic pole marking the end of 
we earth's axis. 

For practical purposes this magnetic 
jabble probably makes littie difference. 
fhe slow change of the compass 
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navigators, but 
this ‘change has 
been known for 
years and” tables 
are issued by the 
world's ob- 
servatories. show- 
ing just what com 
pass direction. is 
ormal for a cer- 


tain spot on the 
ocean in a given 
year, 

‘The magnetic 
wabbles dis- 
covered by the 
Gone ethos 
more ‘rapid than 
these slow changes 
in the compass direction, are also smaller. 
Probably they will always be too small 
to bother the practical sciences, for the 
magnetic compass is never depended 

m for more than an approximate 
iirection. When accuracy is needed both 
surveyors and navigators observe the 
stars. 

Even the slightest variations of the 
carth’s magnetic forces are important, 
however, to scientific men striving t0 
discover’ the long-sought secret of why 
earth magnetism exists. It is impo 
to think of any great mass of magnetized 

fron inside the earth, for 

the planet's interior is hot, 

and hot iron will not retain 

magnetism. At the Naval 

Research ‘Laboratory in 
Washington, Dr. Ross 

Gunn, Dr. E.0. Hulburt, 

wl their associates form 
probably the most active 
group of workers on 

these problems. Thei 
fundamental idea 
that earth magnetism 
is due to currents of 
electricity circulating 
around the earth. 


‘Dr, Francia M. Baldwin, physiologist 
Chisorna,reording a students pulse with hie mew Biger tip apparatan, 


of the University of Southern 


Perhaps these electric currents circu~ 
late partly in the supposed metallic core 
of the earth, perhaps they are in the 
crust, possibly they are in the electrified 
region of the upper air familiar to radi 
fans as the Heaviside Layer. ‘They may 
flow inall three of these places, the actual 
magnetic forces, representing’ the com: 
bined effects of all the currents, Detailed 
studies like those being made on the 
Carnegie may soon permit a more com 
plete analysis of these forces and a more 
exact theory of earth magnetism. 


Machine Records Pulse 


F ONE holds the tip of one finger with 

the thumb and a finger of the other 
hand, and his sense of touch is delicate 
‘enough, he will feel the imprisoned finger- 
tip beating, stroke by stroke, with the 
throbbing ‘ol his heart. With every 
heartbeat blood is driven down the ar- 
teries of the arms to swell each thumb 
and finger slightly. A Los Angeles 
physiologist, Dr. Francis M. Baldwin, of 
the University of Southern Cs 
has devised an instrument which not 
merely detects the beating pulse felt in 
A fingertip, but writes a record of it on a 
chart. 

‘The ball of the finger rests on a small 
metal support. Against the ni 
another metal button, connected to a 
delicate lever. Each’ time the finger 
swells with a pulse beat the nail lifts a 
trifle, like the lifting chest of a sleeper as 
he breathes. Each tiny lift is magnified 
by the levers and recorded as an upward 
surge of a wavy line drawn on a smoked, 
revolving drum or in ink on a moving 
chart. On the same record a clock makes 
aa series of ticks, one each second, so that 
the rate of the finger pulse may be 
counted from moment to moment. 

Physicians no longer lay much stress 
fon the actual number of heartbeats per 
second, Not long ago Dr. E. P. Boas of 
Montefiore Hospital, in New York City, 
devised a heartbeat recorder which the 
patient can wear for hours at a time, 
even when asicep. With this device Dr. 
Boas showed that the heart rates of per- 
fectly normal people vary more than 
fifty percent from time to time, depend- 
ing upon what the person is doing or 
thinking. Yet the pulse beat in the wrist 
for the finger still (Continued ov page 142) 
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‘Three Men to Hook One Fish 


Captain Resoto ix master of the fishing boat 
Buena Ventura, and has boo ig afte tana 
taref Posi pow fr teentysoor 


IXTEEN million dollars’ worth of 
‘tuna fish was brought into two 
southern California ports. last 
year by a fleet of approximately 
100 fishing boats operated by 

about 1200 men. ‘Two or three men, 

sometimes four, were required to catch 
tach one of the thousands of huge fish 

The fleet, entirely motor-driven and 

wholly reftigerated, presents a new type 

of fishing craft. Each vessel contains 
every modern device and costs from 

'$75,000 to $110,000, 

From May of each year to January of 
the next, this fleet ranges 1,000 to 2,000 
miles southward from the two home 
ports of San Pedro and San Diego, stand- 
Ing along the shores of Mexico and Cen- 
tral America, 500 to 1,000 miles out to 
sea, Returning, each boat carries from 
100 to 175 tons of yellowfin, bluefin, or 
striped tuna or albacore. ‘They remain 
at sea from thirty to sixty days at a time, 
being unwilling to land at any Latin. 
American port, unless disabled, because 
of the excessive duty on fish imposed by 
the southern republics. To preserve the 
catch until the home port can be reached, 
the boats are equipped with small, almost 
automatic refrigerating. systems which 
keep the fish tanks and their contents at 
the temperature of the crushed ice in 
which the tuna are packed as soon as 
caught. 

‘The boats, eighty to 120 feet long and 
twenty to twenty-eight feet in the beam, 
are driven at a speed of ten to thirteen 
knots by 200 to 450 horsepower Diesel en- 
zines. ‘Their fuel tanks hold sufficient oil 
for a 5,000-mite run. Auxiliary gasoline 
and oil engines generate electric current 


By CAPTAIN TONY ROSATO 


for lighting, heating, and cooking; for 
cargoand anchor winches; for refrigerating 
plants both for the caught fish and for 


the food suppli 
Pampe 


and for bilge and other 


good luck, a boat will return to 
port with from 100 to 175 tons of tuna 
fish, worth abeut $120 a ton. The 
Hermosa, one of the largest of the tuna 
fleet, made a 4,400-mile round trip from 
San Pedro to La Union, in Salvador, last 
summer, and returned with a capacity 


How a Fleet of Hundred-Foot 
Craft Hunts the Great Tuna 
a Thousand Miles Out to Sea 


{A Gervick was required to holt this 650-pound 
‘unm tah From’ the fishing boat to" he what 


cargo of 225 tons, worth $27,000. She 
‘was out approximately fifty days, My 
Boat, the Buena Ventura, encountered & 
large school of tuna only five days out, 
taking a capacity catch of 100 tons for 
only ten days’ time. 


Sa short and successfull voyages, 
however, are rare. Fishing for tuna 
is the greatest gambie of all the com- 
eries. One boat, costing 
for itself in two years; 
‘others have made as many as five thirty- 
day trips without a penny profit, bringing 
back just enough fish to pay expenses. 
Like gold, the tuna is where you find it 
and the search may be long and costly, 
‘The tuna are moving farther and farther 
from the coast of the United States, aid} 
are now to be found in numbers onl 
waters beginning 800 to 1,000 miles 
south and extending to and'below the 
equator, no one knows how far 

Leaving San Diego or San Pedro, the 
first stop of the tuna fishing boat is about 
300 miles down the coast of Lower 
California and 100 to 150 miles out at 
sea, There, the great Jampara, or fine- 
meshed net, is lowered to take up the 

bait, mostly anchovies, 
imilar small fish. ‘The| 
Jampara, often 1,200 feet long by 120 feet 
wide, catches ten to fifteen tons of bait 
atone time. 

The schools of anchovies are found in 
the daytime by the hordes of gulls and 
other sea birds which follow them, and at. 
night by the phosphorescent glow which 
envelops them. This glow—known as 


a ees a 


4 
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“red water,” “blue water” oF “yellow 

<water””—is ‘caused by the presence of 
myriad microscopic creatures (dino 
flagellates), and the schools, often twenty 
to fifty acres in extent, become moving 
lakes of cold fire visible on moonless 
nights for distances up to seven miles 
When the fish are caught under such 
conditions, the seine, the hull and oars of 
the skiff, and the long rubber boots of 
the fishermen become rainbow hued. 


E net is filled, it is lifted by 
rically driven boom and tackle 
and emptied into large bait tanks, built 
‘on deck, which hold as much as 100 tons 
of live bait, Electric pumps keep tanks 
about half filled with sea water. Screened 
valves let out just as much water as 
pumped in, so that constant circulation 
of new 5 maintained at all 
times, Fresh mackerel, ground fine, is 
fed to the bait fish, 

With the bait tanks full, the tuna boat 
drives southward at top speed for the 
general rendezvous of the fleet, off Cape 
San Lucas, the southernmost end of the 
Mexican peninsula of Lower California 
Unless the tuna are running very well, 
the fisherman will find thes 
hundred “hook-and-liners 
boats,” as they are variously called, 
twenty to thirty “purse-seiners.”” " The 
latter are slightly smaller boats, which 
take tuna in very large, coarse nets, 
drawn through the schools. 

Schools of tuna fish may be met any- 
where from Ani iniles north of Cape San 
Lucas to an unknown limit in the south 
Pacific. They usually remain 100 to 1,000 
miles off shore, near banks or low islands 
surrounded by’shallow water, and always 
are moving northward, though where 
they go when they reach their northern 
limit of migration, no one seems to know. 
When a school is sighted, with the great 
fish leaping and playing over the water, 
the bait tanks are opened, steel grat 
or platforms are dropped ‘over the sides 
‘along the gunwales, and the rods are 
taken down for action. ‘The platforms are 
about six feet long by three wide, and 
usually there are three on each side of 
the vessel and one at the stern. Two or 
three men can stand on each platform, 


POPULAR SCIENCE MONTHLY 


which is lowered until it all but touches 
the water. If the fish are running large— 
100 to 250 pounds—three men are as- 
signed to each platform; if small—twenty 
to 100 pounds—two are sufficient. 

‘The rods, of bamboo, are two inches 
thick at the base and about ten feet long. 
Each man has a rod, with a line slightly 
shorter than the pole; these lines are 
brought together through an iron ring 
and fastened to one hook. This. hook, 
Covered with white feathers, is about four 
inches long and has no barb, to expedite 
removal of the hook. Each hook is cov 
red with white feathers, being, in fact, 
‘huge trout dy. It is called a “squid.”* 
With two men on each platform, both of 
their lines running to one “squid,” four 
teen men can fish at one time from the 
larger boats. This leaves the skipper and 
the cook to handl The captain 


takes his place at the wheel, and the 
cook, starts "chum. 
ming.” This con: i live bait 


from the tanks and sc 
ide over the water al 


ing it far and 
ngside and astern 


of the boat, which, meantime, has come 
about and is moving in the sime north- 


sel tothe cxnnery for $120. ton. The boat. with a crew often, wa oat only thirty two da 


ward direction as the tuna, and at 
proximately the speed of ‘the mov] 
school—about six miles an hour. 

When the bait has attracted the t 
to the vicinity of the boat, the fisher 
drop their hooks overboard, drawij 
them slowly through the water in q 
direction in which the boat is movi 
The tuna are to be seen p in 
water, dashing ahead, leaping, but 
ways moving steadily northward. Wh 
one seizes a squid, the two men on tl 
rods heave the fish inboard, trying to tal 
advantage of the forward rush to hel 
them get. the weight over the gunwal 
and onto the deck. Since the hook 
bbarbless, the strain on the line cannot 
relaxed for an instant, or the fish is lost 
But when the tuna has been lifted to th 
deck, a flip of the hands on the rod re 


leases the squid in a second, and thy 
lure is ready for another fish 


OMETIMES herds of sea lions su 
round a boat and eat the bai 

as it can be thrown overboard. 
reat problem to the fishermen, sinc 
they not only eat the ‘‘chum” but drive 
away the tuna as well. On one voyage, I 
had with me the skipper of another boat, 
which was in a San Diego yard undergo 

3g repairs. A herd of about fifty young 
bull sea lions surrounded the Buena 
Ventura, so enraging this skipper that, 
sanding’ his hands from the boxes on 
board, he lay down on one of the plat- 
forms, seized a 150-pound sea lion by one 
ipper and the tail as the animal swam 
close to the boat, and heaved it inboard. 
‘The barking of the captive so startled and 
frightened the herd that they all swam 
away. 

This “ion” was a young bull weighing 
about 150 pouinds. He became 0 t 
that he would follow us-about the de 
Tike a dog, never tried to escipe, and w 
brought back to San Diego, where he w 
sold to the trainer of a troupe of pe 
forming seals. 


T ANOTHER time, we were fishing off 
the tip of Cape San Lucas. Two men 

‘on the stern platform hooked a tuna, lifted 
it clear of the water, and on the instant 
‘of swinging in inboard were astounded 
to see a huge body rise from the sea, 
cavernlike mouth open, and thei tina 
and hook disappear. A body’ twenty 
five fect long followed the head, and the 
creature, describing a loop like that of a 
porpoise, dropped. from sight, -Fortun- 
ately, the men had presence of mind 
enough to let go thelr rods; otherwise 
they would have been pulled off th 
form and probably lost. We saw 
of these sea highwaymen later and found 
them to be whale sharks, ranging up to 
forty feet in length. A fifty-pound tuna 
is merely a bite to one of them, and thei 
great jaws could slash a man’in two at 
‘one cut 

When the decks are filled with tuna, 
say twenty-five or thirty tons, half of the 
men quit ishing and turn to packing the 
cargo in the tanks. The entire interior 
‘of the modern tuna boat is insulated with 
five inches of cork, and divided, with the 
exception of the engine room and the 
chain locker in the forepeak, into the 
fish boxes. Before the boat leaves its 
home port, these tanks are filled with 
crushed ice and” (Continued on page 118) 
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Mad Emperor's Galley Emerges after 2,000 Years 


MBERS of a vessel that carried tique dealer hired divers with modern and then was taken ashore to watch his 
1¢ mad Roman Emperor, suits to bring the art work of bronze and drunken guests carried to the bottom. 
gula, 2,000 years ago recently stone to thesurface. ‘An examination of the remains, when the 
‘The legend of the sinking of the two boats are removed from the lake, is ex- 
Nemi, Italy, For many months, the boats relates that the insane ruler during pected to offer direct evidence as to the 
Ttalian government has been pumping a revel had slaves chop holes in the hulls truth of this old story. 
water from this mountain 
lake, known as "Diana's Mir 
ror," in an elaborate engineer 
ing project intended to rescuc 
two ancient galleys, and. the 


Discovers Some Flies Are 
All of Man 


treasures they may’ contain, Certain flies are beneficial rather than 
from the lake bottom. Moré injurious to. man, according to C,H, 
than two thirds of the smaller Curran, assistant curator of insect life 


the American Museum of Natur 
History, New York City, who has 1 
cently announced the results of his 
jervations of the fly family 
The young of a certain species of 
tropical mosqui- 
to, which is num- 
ered among the 
flies, he found, 
live’ almost en 
tirely upon the 
young of other 
mosquitoes. In 
addition, ‘there 
are also’ various 
Kinds of flies that 
benefit man by 


ship, at this wr 


expected to be high and dry bi 
the end of October. Exami 
tion of the wood composing 
the timbers shows thems: 
solid as they were when the 
alley was sunk before the 
Firth, of ‘Christ 

Tt is in the second galle 
deeper in the lake, that arc 
cologists expect to find trea 
tres of art. The first galley ha 
been the object of numer 
‘treasure hunts in the past 
much of its contents is known 
to have been removed. 

In 1447, a Roman preyinguponcat 
Cardinal attempted to . lars, beetles, and 
ft this galley. He hired r beetle larvae. One 
“men who swam like for example, has an 
fishes,” to ingenious method of at 
tach heavy chains. tack. It will deposit 
the chains snapped or thousands of eggs on the 
tore loose when the leaves of low plants and 
Cardinal attempted to grasses. Caterpillars 
lift the boat. His booty eat the leaves, swallow- 
was only “enough tim- ing the eggs. ‘The exes 
bers to load two mules.” hatch and the young 
Later after several other gots feed upon the 
ruitless attempts to lift 5 sae st = ef tie tate tnorat:  citworms that swal 
the sunken boats, an an-  Esaaining te ters ef the raft: “Ticy were found to be emmtaly peessves, Towed them. 


Thee metal fe 
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Field Gun’s Recoil Proves More Powerful than a Ten-Ton Tractor 


The terrific recoil of 
field guns was demon- 
strated recently _ before 
rookies of the Citizens’ 
Military Training Camp 
at Fort Funston, near 
San Francisco, Calif, 

A ten-ton tractor was 
hitched to the barrel of 
fone of the large field: 
pieces by means of a steel 
cable. With its throttle 
wide ‘open, the powerful 
machine attempted in 
vain to pull the gun back 
against the recoil mecha- 
nism, although the force 
‘of the explosion when 
fired will push it back a 
‘eonsiclerable distance. 


Gas Tank Lock Safeguards 
utomobile and Fuel 


A new gasoline tank lock, designed to 
protect motorists from unauthorized use 
of their machines as well as to prevent 
theft of gasoline. has just been invented, 
"The lock closes the opening in the gasoline 
tank filler cap which lets in air to take 
the place of the gasoline drawn into the 
vacuum tank, When the lock is in place, 
only a small amount of fuel can be drawn, 
from the vacuum tank into the engine. 
If a joy-rider attempts to take the 
machine for a spin without the owner's 
knowledge, the car will travel only a few 
hundred feet before the motor stops for 
lack of gasoline. When a ear is put in 
storage, the lock prevents anyone filling 
the tank and using the car without the 
owner's consent. When the key is turned 
unlocking the device, air is allowed to 


Locking the gas tank stops the flow of fuel 
{the engine guarding the ear from thet 


flow into the tank wi 
With the lock in place, petty garage 
thieves cannot siphon out gasoline 
through the filler opening, 


Railway Cars Washed by Electric Serubbers 


Rotating brushes almost as big as a 
man scrub the dirt from the “faces” of 
Baltimore and Ohio passenger cars at 
Baltimore, Md,, and. Pittsburgh, Pa, 
Using new electrically operated car 
washing machines, five men make 100 
cars spick-and-span in an eight-hour 

nd, it takes eleven 


First the grimy’ car is scrubbed with a 
solution of oxalic acid, then a washing 
machine bathes the ‘coach with 
water, removing both cleansing solu- 
tion and dirt 

In the scrubbing device, endless 
belts on frames on each side of the 
track keep huge horizontal brushes 
in vertical motion. ‘The oxalic acid 
solution is sprayed over the brushes 
by a small pump. The frame to 
which the brushes are fastened can 
be moved forward to place the 
brushes in contact with the sides of 
the car and backward when the 
car is cleaned. 

‘The washing machine, located on 
the same track with the scrubbing 
device, also has frames on each side 
of the track. On each are mounted 
three vertical rotary brushes, each 


te. A perforated pipe 


New Giant Strawberries 
‘ix to the Pound 


Strawberries that weigh nearly three 
‘ounces apiece are being raised by farmers 
near Hamburg, Germany. Called “Up- 
per Schlesian,”" the enormous berries are 
said to be of an appetizing rosy hue and 
to have perfect form and delicious flavor. 
Meanwhile, the Bureau of Plant In- 
dustry of the’ United States Department 
of Agriculture announces a new breed of 
strawberry called the “Blakemore,” 
superior in its bright color and firmness 
to those now on the market. It is the re- 
sult of patient cultivation in the field 
on near Glen Dale, Md., which has 
furnished more than 30,000 seedlings from 
the original cross made in 1923, The new 
variety, to be on the market about De- 
cember first, is said to be suitable both as 
a fresh fruit and for preserving, 


‘The’ washer ja at the lef. 
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Dam Begun in Swiss Alps 


under construction as, part of 9 giant 
hydroelectric project. The structure will 
‘be 371 feet high when completed—only 
fifteen feet short of the great Diablo 
Dam (P. S, M., Oct., '29, p. 60) now 
being built, by the city’ of Seattle, on the 
Skagit River in the state of Washington, 
which, when finished in the spring, will 
be the highest dam in the world. ‘The 
‘Swiss barrier, however, will be consider- 
ably larger across the base, It will be 
223 feet thick, as against 150 feet for 
ithe American dam, 

‘The electric plant of which the 
dam is to be the principal portion wil 
the greatest in Europe, with an estimated 
capacity of more than one third of a 
million horsepower. The dam _ will 
create a Jake more than three miles long, 
from which the water will pass through 
turbines and conduits for a series of falls 
totaling 4,000 feet, forming @ generating 
system twelve and one-half miles long. 

Building materials for the dam are 
carried up the mountains by a specially 
constructed cable railway, two thirds of 
‘a mile long and climbing at an angle of 
forty-six and one-half degrees. 
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Extra “Finger” Permits 
New Organ Effects 


An “eleventh finger” for pipe organ 
playing is the invention of William Hoff- 
man, theater organist of New York Cit 
It consists of a rod, curved downward at 
the end, attached to the musician's head 
by means of a band which holds it firmly 
and gives leverage for pressing down keys 
and stops. The invention allows Hoffman 
to press down a stop to change the tone 
effect of the music without causing a 
break in the piece he is playing. In the 

ast, it was necessary for the organist to 
ke his hand from the key's lon 


perate the stop, Besides manip 
ing stops with his “eleventh finger,” 
Hoffman says he can play a melody on 
either of the upper keyboard 


with it while using both hands fo 
the production of variations and 
effects on the two lowe 
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Woman Designs “Carpet Sweeper” for Streets 


Mx. A.L, Parrott Carey deiving the 
‘ew motarined str’ lensing me 
Shine which she designed Ty mclowed 


A seven-hundred-pound broom that 
sweeps the pavement in a giant “carpet 
sweeper for streets” was recently demon- 
strated in New York City by Mrs. A. L. 
Parrott Carey, its designer, As the 
machine rolls through the streets, a cir- 
cular broom at the rear revolves. in a 
direction opposite to that in which the 
sweeper is traveling, so that dirt and 
rubbish are thrown on a chute and carried 


by a conveyor belt to a huge 
bin at the front of the appae 
ratus, When the bin is full of 


sweepings, it is carried to a dump of 
incinerator and emptied. 

The glorified carpet sweeper is said to 
clean a strip of road seven feet wide and 
six miles long in one hour, Because the 
broom is inclosed, the makers of the 
apparatus point out, no dust is raised 
by the operation of the machine, thus 
overcoming the chief defect of the older 
type of cleaner, 


Portable Seales Detect Overweight Trucks 


Arguments over the weight of motor 
truckson restricted highways, where state 
laws set the maximum load, are cut short 
by members of the “Weight Detail” of 
the Los Angeles County Motor Patrol, 
who weigh the suspected truck on the 


A Cildornin motor _petrotenen 
riching s ack soopected of Being 


‘ruck will poune the rund to pieces 


Wiliam Hoffman deft), New York 
"Wiel an “elev 


spot. They use four miniature platform 
scales, one for each wheel..'The readings 
of the four scales are added together and 
the sum gives the total weight of vehicle 
and load. Weights up to thirty tons are 
recorded by_the four scales, each being 
capable of showing 15,000 pounds. ‘The 
weighing equipment occupies small space 
and can be transported easily. Tt gives 
fccurate evidence and eliminates guess 
work and mistakes, the officers 
report. Other states recently have 
passed laws restricting the loads of 
trucks on certain highways as a 
means of lengthening their life. 


Army Aviator Will Test 
Camera’s Range 


How far can a camera see? Capt, 
Albert W. Stevens, Air Corps aerial 
photographer, is about to find out, 
after receiving. official 
experiments. “He plans a fight through 
Montana, Washington, Oregon, 
other mountainous districts, using distant 
ranges for camera targets. The results 
will be of value in improving the tech= 
nique of military and high-altitude 
photography. 

Excluding photographs of stars and 
other heavenly bodies, the longest range 

fures ever made reveal objects at a 
ance of 175 miles. These were taken 
hy the Air Corps about five years ago. To- 

, with improved cameras and lenses, 
sptain Stevens hopes to raise the cam” 
cra’s effective range to 200 miles or more. 


e 


Army Tank Speeds Mile a Minute 


A. “greyhound” Army tank that 
charges “over sand dunes and plowed 
fields at forty miles an hour and streaks 
down highways at a mile a minute, is the 
latest addition to the fighting strength of 
the United States. The speedy war ma- 
chine, which carries three men, passes the 
ordinary tank as though the latter were 
standing still and gets under way before 
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‘The apenty new Army tank with ts inventor, J, Walter Chritie, Left 
‘The tank traveling forty-three milen an hour over rough lds in tet, 


the more unwieldy machines of the past 
begin to move. 

‘The spectacular new tank showed what 
it can do recently in tests conducted be- 
fore Army fiers at Camp Meade, Md. 

ver 101 ind, its caterpillar treads 
carried it at 42.55 miles an hour. When 
the treads were removed, which operation 
takes but a few moments, the armored 


Reindeer Raising a New Canadian Industry 


A herd of 3,000 reindeer has been ac 
quired by the Canadian government 
in Alaska with a view to domesticating 
the animals in the northwestern part of 
the Dominion, ‘The animals will be 
brought along the north coast of Alaska 
to 15,000 square miles of grazing grounds 
in the territory east of the delta of the 
Mackenzie River, selected for the pur- 
pose after a thorough survey, 

According to a recent United States 
government estimate, there are now 


about 1,000,000 reindeer in Alaska, per- 
forming’ not only valuable service as 
beasts of burden but also forming an 
important source of food and clothing 
for the Eskimos of the Territory. 

The Canadian government in 1911 
made an unsuccessful attempt to domes- 

te reindeer. Fifty of the animals were 
imported from Newfoundland and taken 
to the northwest where, after about five 
ears, they either died or joined hents of 


Giant Board Shows U. S. Fleet’s Movements 


Separated sometimes by 
thousands of miles, the vessels 
of the United States Navy are 
Spread out on the Atlantic and 
Pacific Oceans. How does the Navy 
Department in Washington keep 
track of all the ships? 

‘A giant blackboard, so high that 
the upper portions "have to. be 
reached by a rolling ladder similar 
to those used in shoe stores, solves 
the problem. Tab is kept upon the 
far-flung ships by posting their po 


led 
‘One column, 
tells the name of the war vessel, 
another the date its position was 
received, another its_ movement, 
and another when it fs due at its 
destination. At a ‘glance, Navy 
officials can tell the squadron, divi- 
sion, and type of ship, as well as 
its exact location, by means of the 
“battle fleet blackboard.” In the 
photograph at the right Lieut. 
Commander H. E. Hintze, left, and 
Capt, A. P. Fairchild, director of 
the ship movement division of the 
Navy, are shown checking the 
positions of the battleships during 
recent war maneuvers. 


fighter, running on wheels, was clocked 
over a trial course at sixty miles an hour. 
‘The machine, which was designed by J 
Walter Christie, an armament expert, is 
about two thirds the size of the average 
Army tank. It is intended, its inventor 
points out, for quick smashing surprise 
attacks upon enemy lines rather than for 
heavy combat work. 


Travels Million Miles to 
and from His Office 


‘The amazing total of 1,046,938 miles 
—almost forty-two times "the _cir- 
cumference of the earth—has been 
traveled by H. S. Chapman in thirty- 
nine years of ‘commuting. between is 
home at Katonah, NY. and New 
ty, s dacanee of ly Tory-tos ata 
He has covered sulficient mileage to have 
made a trip around the world each year 
and have enough left for an 1,800-mile 
“vacation” jaunt every summer. 

From the railroad station in New York, 
Chapman takes the subway to his offi 
and this increases his daily round trip 
to 92.24 miles, This he has made on an 
a year since April, 

‘also a champion 
of punctuality. In the entire thirty-nine 
years, he has missed his 6:40 a.m, train 
only twice, and has been absent from his 
office—not counting holidays and vaca 
tions—an average of once a year. 


But Chapman 


Mount McKinley's *Smoke” 
Is Wind-Blown Snow 


‘The adage that there is no smoke with- 
cout fire does not hold good in the case 
of Mount McKinley, highest. peak in 
North America. Many visitors to Mount 
‘McKinley National Park, in Alaska, have 
thought that the mountain was volcanic 
because of clouds of, smoke" that ap- 
peared to issue from its summit. 
According to Henry P. Karstens, for- 
rmerly superintendent of the Park and a 
‘member ofthe fst party to reach the top 
of Mount MeKinley, the ‘'smoke,” 
only in winter, consists of masses of dry, 
loose, crystallized snow that are hurled 
over ‘the crest of the mountain by high 
‘rinds, ‘The fying drifts, estimated at 
Himes tobe fom twenty io ity mies in 
length, assume a slate color under certain 
light and are easily mistaken for the 
“Smoke screen” thrown off by a volcano, 
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the horn 


screen of s new *talkie™ out 


One-night stands of talking moving 
picture shows are possible with a port 
able outfit that can be carried. about 
the country as baggage and set up any 
where, ‘The apparates, designed by. the 
Bell Telephone Laboratories, New York 
City, primarily for use in schools, sales 
rooms, and churches, can also be used in 
theaters seating up’ to 800 people. It 
gives the same quality’ of sound as the 


Talking Movies Carried to Audience 
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m the trunk in 
horn is packed for shipping, so that no 
supports to wall or c 

After the program is over, the screen rolls 
back into its compact container on a 
curtain roller. 

In addition to presenting entertain. 
ment, such equipment should prove useful 
as an aid to interesting school children in 
historical subjects or in the study of lan- 
guage. Salesmen, too, might use it to 
demonstrate with sound effects the proc: 
‘esses connected with the manufacture 
of the products they wish to sel 


Extension Scaffold Perch 
for Building Washers 


‘To facilitate the job of cleansing the 
stone face of a building, a Chicago, Ill, 
inventor has designed an extension plat 
form that can be raised or lowered easily 
as the work progresses. A crank at the 
bottom of the shaft, operating through 
series of pulleys, lifts or lowers the 
three sections of the telescoping sup- 
port to the desired position. The base of 
the apparatus is mounted on casters so 
that it can be moved from one place to 
another, When the platform is in use, 
however, the jack-like legs screw down 
against the sidewalk, bracing the four 
corners of the base rigidly and preventing 
the apparatus from rolling or tipping 

Washing the face of an office building, 
thas been shown by experiment, is an 
important part of preserving the finish, 
if itis made of polished stone. The smoke 
and acids contained in the air of most 
Cities corrode the stone unless it is 
periodically scrubbed and rinsed, 


‘The names and addresses of manufac. 
turersof devices described on these pages 
will ‘be supplied on request whereser 
possible. to the Information De~ 
partment, POPULAR SCIENCE MONTHLY, 
381 Fourth Ave., New York City, inclos- 
Ing # self-addressed stamped envelope. 


Robert E. Lee Re 


Reminiscences of the days wh 
belching side-wheelers ploughed the Mis 

i in furious rivalry were evoked 
when the 


sissy 
recently at St. Louis, Mo, 
motor boat Bogie drew up beside a wharf 
after churning her way from New 
Orleans, La., in eighty-seven hours and 
thirty-one minutes, She had smashed 
the fifty-nine-year-old record of the 
steamboat Kobert E. Lee, established in 
the dramatic race with the Naiches 
famed in song and story, by two hours 
and forty-three minutes. 

‘Since 1870 no river craft had bettered 
the Robert E, Lee's time for the run from 
New Orleans to St, Louis, 1,154 miles by 


his, Tenn., owner and pilot of the 
Bogie, had made two previous un 
successful attempts to establish a 
new record. 


Against Disease 


tle did Edward Jenner, 
famous English pathologist, dream, 
when he discovered smallpox vac 
ination in 1798, that inoculation 
would ever be used to protect silk- 
‘worms from disease. Yet this was 
done by Dr. Domenico Carbone, 
of the University of Bologna, Italy, 
the other day. The cultures were 


applied to immunize the silkworms 
‘against “yellowing” and ‘“limp- 
ness.” When afflicted with the 


former, the caterpillar turns yellow, 
dries up, and dies; when suffering 
from the latter, its body becomes 
Timp and paralyzed. No remedy 
for these diseases has ever been 
found, though they are known to be 
caused by germs related to. the 
molds growing on spoiled food. 

In laboratory tests, vaccines were 
prepared for the two germs and 
wwere either sprayed over the silk 
‘worms’ bodies or mixed with their 
food. The worms then became 
immune to the disease for which 
they were thus “vaccinated.” 


o 
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New Rack Lowers Music for Child Pianists 


To prevent eye- 
strain among 
children who 
practice on grand 


rack extension 
that brings the 
sheet down where 
it-can_ be casi 
seen. An enthus 
pianist 
sell, Giese noted 
that the music 
rack on the ord 
nary grand piano 
is adapted for 
adults and not for 
children oF near- 
sighted persons, 
The extension is 
hinged to the back of the regular rack 
and is folded back out of sight when not 
in use. When a child uses the instrument 
the regular rack is lowered and the ex 
tension folded down s0 that the sheet of 
music ison a level with the eves. 


hip Plying to Africa to 
Have Refrigerated Air 


Broadway breezes will invade the 
Mediterranean. next year when. a new 
ip of the Cosulich Line, which will 
ply between Italian and Egyptian ports 
will be put into service, ‘The vessel wil 
be equipped with an air-cooling system 
similar to ones used in American the- 
aters 

Mario Cosulich, engineer of the 
steamship company’, made a special trip 
to New York not long ago to study the 
refrigeration systems in large Broadway 
show houses. He explained that one of 
the most difficult problems of the line's 
Egyptian service is ventilation, due to 
the great heat along the African shores, 
and said he thought theater cooling 
methods would prove successful at sea 


Cows Fed Legume Hay 
Give More Milk 


By growing legume hays and feeding 
them to their cattle, experts of the 
United States Bureau f Dairy Industry 
tout, farmers would cut down 
their feed bills considerably and at the 
same time develop better milch cows 
The legume hays, because of their high- 
quality protein and lime content, furnish 
more milk-making nutrients at cheaper 
cost than the other varieties. Especially 
in cases where cereal grains and non 
legume roughages are ‘used, additional 
rotein often has to be bought in the 
form of linseed and cottonseed meal. 

s early as, the first century. after 
Christ, Lucius Junius Moderatus Colum- 
ella, Roman writer and author of a work 
fon agriculture, recommended legume 
hays, such as alfalfa and vetch, as 
the best fodder for dairy cows. Since 
then, the truth of his contention has been 
proved time and again. but still only 
forty-one percent of the hay grown in the 
United States, according to Government 
dairy experts, is legume hay. 


Watch Wound by Opening and Closing Case 


‘Opening and closing the case 
of this ingenious self-winding 
watch is said to keep it operating. 
Ifthe timepiece is looked at eight 
times in twenty-four hours, the 
springs will be kept wound, the 
maker reports, A special feature 
of the mechanism prevents over- 
‘winding ifthe case is opened more 
frequently. Instead of having a 
case that opens upward, as in a 
watch with a hunting case, the 
two halves of the inclosure of the little 
timepiece move in and out in the manner 
of sliding doors. 

No larger than an ordinary size watch, 
the device may be easily slipped in a 
pocket ot hand bag. The case protects 
the crystal against breakage. A special 
ftand that holds the case in an open pos 
tion adapts the timepiece for use on a 
hhome or office desk or bedroom dreser. 
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U.S. Has Vast Lands 
Still Uninhabited 


While urban centers are getting 
more and more congested and life 
of apartment dwellers in large cities re- 
sembles that of bees in hive more closely 
from year to year, there still are vast 
regions flying the American flag that are 
virtually unexplored and_ uninhabited. 
Geologists and topographical engineers 
‘of the United States Geological Survey 
hhave been mapping the hitherto almost 
unknown south central portions of Alaska. 
‘There, between the Skwentna River on 
the north and Lake Clark on the south, 
and between the west front of the Alaska 
Range and Cook Inlet, lies an area of 
thousands of square miles inhabited al- 
most exclusively by black and grizaly 
bears, moose, caribou, and mountain 
sheep. With the exception of a narrow 
strip of marshy land, this part of Alaska 
consists of glaciated’ mountains. 

So far, about 1,200 square miles have 
been surveyed, under great dificulties. 
The only trails the 


hand through swift mountain streams, 
‘The party traveled for months without 
encountering a human being, and the re- 
mains of native camps they found were 
from twenty to thirty years old, 


Holds Plane Motionless 
In Air for Hour 


Hanging like a huge kite 3,000 feet 
above the Chicigo “Atunicipal. Air 

rt, a cabin monoplane, with Howard 
Stark, air mall pilot, at the stick, recently 
ationary for almost an hour, 
le-a-minute gale was blowing at that 
altitude, and by throttling down. bis 
fmotor, Stark kept the speed of hig plane 
al bo that of the tied so (hat I howe 
fred over one spat” 

“The feat recalls the so-called “suicide 
fight,” in 1910, of the daring French 
aitmin Hubert Latham. At an’ alr moet 
at Blackpool, England, Latham took up 
hi aecall plaoe ta in an eighty-mile gale. 
‘The frait cate reared and plunged, carried 

the force of the wid, Inwhat early 
air enthusiasts still remember as the most 
thrilling flight they ever witnessed. 
Latham, who had been told by doctors 
that he had only a few months to live and 
rho took up Ang to get the most Chels 
Sut of bis ast days, fanded safely. 


Shortest Air M. 


What is said to be the world’s short- 
est air mail route, traversed by 
amphibian planes in six minutes, recent! 
opened in Chicago. The novel line for- 
‘wards mail from the 
municipal air field, 
where air mall planes 
alight, to the Chicago 
waterfront, four minutes 
from the post office. Mail 
is delivered at an es 
mated saving of two 
hours. Before the start 
of the “air ferry” serv- 
ice, motor trucks made 
the delivery. 


Line 
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Finds Mars Has Springlike Climate 


Our neighbor planet Mars, basking in 
a temperature not unlike that of 
New York or Philadelphia on a sunny 
April day, may be inhabited by human 
beings, ‘The red orb is ot freesng cold, 
as long supposed, but enjoys a daytime 
feat of some anty depeey if Dr. W. W 
Coblentz, of the United States Bureau of 
Standards, is correct in recent delicate 
measurements, His discovery is the latest 
and perhaps most powerful argument in 
favor of the longdioputed possibility of 
human life on Mars, 

It is not probable that the splendid 
viewof Mars due in 1939 willbelp settle the 
question, ‘Then the planet will be “only” 
35,000,000 miles away; often it approach- 
fe'the earth for months at a time no 
nearer than 63,000,000 miles, due to its 
warped orbit. 

But even at its nearest, it would be 
fantastic to expect people on Mars to 
be visible through a telescope, New York 


Breeds Wingless Hens to 
Increase Egg Yield 


A. strange brood of wingless and 
almost clawless chickens was recent- 
ly produced by Dr. R. T, Renwald, of 
Omaha, Neb., alter a’ series of exper 
ments lasting five years. ‘The chicks 
members of the fifth generation, begin- 
ning with a “freak” hen that had stunted 
wings. Out of the sixty chicks in the 
present brood, some have but a stub of 
one joint for wings, and no toenails. One 
chick without even a stub of a wing was 
hatched, Dr. Renvald says, but died. 

esides being attractive because they 
cannot scratch up gardens or fly over 
fences, the new breed of chickens may 
prove’ valuable through increased pr 
duction of eggs, the experimenter de- 
clares. Normal hens, he says, are bothered 
each year with the molting of their wing 
feathers. During this period, egg. pro- 
duction falls off. The new hens, having 
ine ts dain, can a So 
laying, possibly piling up a record of 
cays @ year. Dr. Renwald plans to ex- 
hi ‘wingless egg-layers at the World 
Poultry Congress in London next year, 
it is reported. 


and London, placed on Mars, would be 
mere specks to the most powerful reflec- 
tors; buildings and vehicles wholly in- 
visible. Only indirectly can we guess at 
the existence of people on Mars—people 
who, according to Doctor Coblentz's 
latest heat measurements, might well 
‘wear spring-weight woolens in the day- 
time and bundle themselves up for the 
snappy zero nights, 


Powdered Coal for Ships 
Proves Worth in Test 


Burning pulverized coal, the freighter 
West Alset, running from New York to 
Glasgow, is reported to have made be- 
tween nine and one half and ten knots 
dang tha uke fp, an facreeo in pond 
over her previous performances as a hand- 
fred col burning vel In dition to 
the gain in speed, the West Alset, in this 
trial run, showed a reduction in fuel con- 
sumption. 
The use of pulverized coal is said to 
make possible a reduction in fireroom 
forces and to save fuel by pre- 
venting the escape of conser 
able heat energy through the 
funnels of the ship. In. the 
system employed on the West 
Alsek, ordinary coal flows 
through a series of pipes to a 


pulverizer about six inches from 
the burner. “Here it is ground 
as fine as talcum powder and 
forced by a blast of compressed 
air into the burner. ‘The flame 

edered fuel 


roduced by the 
ESimilarto that ol 


‘anoil burner, 


A fantastic home, designed to re 
semble a stranded ‘vessel beside a 
lighthouse, has been constructed on the 
shore of the Pacific Ocean near Santa 
‘Monica, Calif., by O. J. Salisbury, wealthy 
resident of Pasadena. When Salisbury 
planned his seaside residence, he decided 
to make it of unusual design, appropriate 


Screws Driven Speedily 
with One-Hand Tool 
rews may be driven more speedily, 
it is said, by a novel oneshand screw 
driver. The tip of the handle is in line 
with the blade, but the end of the handle 
nearest the blade is offset. This arrange- 
ment gives a portion of the handle a ro- 
tary motion, thus affording much greater 
leverage while holding the end firmly in 
the groove on the screw's head, the 
maker explains. The tool is said to be 
particularly useful in loosening rusted 
screws and in driving home new ones. 


Made 500 Parachute Jumps 


Half a thousand times, Sergeant R. 
We Potrtoll, of the Usted Bins 
\rmy Air Corps, has dropped to cart 
safely by parachute, He says his score 
‘of 500 successful jumps forms a record, 
and he plans to confine himself in the 
future to ground instruction at Kelly 
Field, Texas. Bottriell began parachute 
jumping before the war, making his first 

leaps from hot air balloons. 


Built Seaside Home to Resemble Ship 


to its location. A complete vessel in out- 
ward appearance, even to the presence of 
flags, life preservers and a bell, the strange 
ddweling deceives tourists, motoring along 
‘an adjacent highway, into believing it is, 
‘a derelict washed up on shore by the tide, 
‘The “lighthouse” is another seaside cot- 
tage built next door to the “ship,” 
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Carves 200 Merry-Go-Round Horses a Year 


Ponies and war charg- 
5, Arabian steeds and 
Wild West mustangs, hi 
stepping thoroughbreds and 
fleet-footed race horses, all 
carved from wood, come 
from a strange workshop in 
Philadelphia where Frank 
Carretta has been carving 
‘out merry-go-round horses 
for thirty, years. Children 
all over the country shout 
their approval of his work 
as they circle to the noisy 
strains of the callfope. His 
ifelike reproductions are 
said to be in amusement 
parks from coast to coast, 

"These wooden horses are 
made principally of white 
pine, a wood which has been 
Found capable of standing 
the stress of weather and 
usage imposed upon them, 
Their size depends to some 
extent upon the place which 
they ar to occupy in the 
mey go-round 

How a powerful charger 
‘emerges from a block of 


he 


wood under the skillful 
chiseling of the veteran 
craftsman ji in thi 


picture, taken in Carretta’s 
workshop. Each year, about two hunclred 
wooden thoroughbreds leave the work- 
room for their active existence at car- 
nivals, fairsand amusement parks, 


Alcohol Injection Tested 
as New Anesthetic 


Alcohol as an anesthetic, to replace 
chioroform and ether, promises the 
possibility of revolutionizing surgery, ac 
Cording to Dr. Miguel Garcia Marin, of 
Mexico, who claims the di y of an 
effective method of administering it. 

Dr. Marin, with the assistance of 
fellow countryman, Dr. Raoul Orti, first 
tested the new anesthetic on animals 
Later the two doctors went to Europe, 
where operations using their method are 
reported to have been performed success 
{tliy‘on human beings 

‘The alcohol is injected directly into the 
blood to bring about anesthesia. ‘The 
state of anesthesia induced is more ef 
fective, the discoverers say, than that 
Drought about by chloroform or ether, 
and is far less injurious to the system. 
Pure alcohol, the Mexican doctors point 
out, is less than 1/100 as poisonous to the 
human organism as either of the other 
two drugs. By the new method, they 
claim, anesthesia can be prolonged, when 
fever necessary in serious operations, to 
fan extent not, previously possible. | In 
“operations on the head, the use of alcohol 
jg said to be particularly valuable, for 
ether or chloroform, besides being’ dis- 
agreeable to the operating surgeon, is 
often dangerous to the patient. 

‘Dr. Ortiz also has developed a device 
which automatically injects the alcohol 
into a vein at the elbow. This, he says, 
will enable a surgeon to work without 
the help of an assistant. 


Frank Carreta putting the Bnihing touches on « merry g0-rund 
hore: ‘He has been carving them from mood for thirty Yeare 
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Buffaloes Thrive in New 


ated at Jarvis Creek, Alaska lst 
ave been reported ‘well and thriving 
by observers. ‘The experiment raises new 
hopes that the bison, once threatened with 
almost certain extinction, may roam the 
plains again in a new habitat where he 
will not conflict with the civilization that 
banished him. 

At one time herds of buffalo, 100,000, 
000 strong in all, grazed upon the western 
plains of the United States and Canada, 
endangering the lives of pioneers when 
a fright sent as many as half a million 
of them stampeding across country. To- 
day they have been all but wiped out, 

‘The newcomers to Alaska were taken 
from the National Bison Range in Mon- 
tana, one of their last outposts. Montana 
furnished nearly all of the original 740 
buffalo which in 1908 formed the start 
of the present herd of more than 5,000 at 
the Canadian National Buffalo Park at 
Wainwright, Alberta. 

well as the United States, 

din colonizing the Arctic with 
‘ve thousand, from the Alberta 

rk, have been shipped north and re- 

sed to join the native wood buffalo in- 
habiting the territory around the Wood 
Buffalo Preserve at Fort Smith in the 
Northwest Territory. 


“Paints” Picture with Scraps of Leather 


A unique form of sewing “paintings” 
bits of leather has been evolved 
by Marley: H. Aken, a tailor of Richland 
Center, Wis. "When the upholstery wore 
‘out on his favorite chair, Aken re-covered 
with strips of leather and cloth, giving 
ita checkerboard effect. Something 
seemed lacking; 30 he cut out and sewed 
leather birds on the cloth squares. ‘The 
sult was so striking that he attempted a 
picture made wholly of pieces of leather. 
His masterpiece, shown below, required 


five months to finish, Tt is five feet high 
and eight feet long, illustrating the cap- 
tare of tiger by’ an Oriental hunting 
party. To get the proper effect, Aken 
says, the leather has to, be stretched in 
some places and shrunk in others. 

Two hundred thousand pieces went to 
form one recent picture of his—an Indian 
visiting a settler’s cabin, Every leaf of 
the trees and underbrush, and every bead 
on the Indian's buckskin clothing, is a 
separate piece of colored leather. 
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Radio and Machinery Boost 
Modern Whaler’s Catch 


‘Moby Dick, the huge white whale in 
Herman Melville's sea. yarn, would not 
be so hard to catch if Captain Ahab had 
commanded a ship such as the Ernesto 
Tornquist, up-to-date Argentinian whaler. 
Besides being equipped with modern ma- 
chinery for handling her “catch,” the 
eves Toru honets « 1dio sation 
with a radius of 200 miles, permitt 
the ship to talk with other vessels and 
so facilitate her field 0 

‘The vessel, a 10,000-ton craft with a 
j.00-horsepower engine, makes. eleven 
Kas, ‘Wen a whale bemght slong: 
side, it is pumped full of air, to support 
the men who stand upon it to cut it into 
strips. A caterpillar crane then transfers 
these strips to the hold. A machine on 
deck with a capacity of 300 to $00 bar- 
rels a day then presses out the oil. Ten 
lneg, boilers on deck convert the waste 
{nto fish meal, and deck lorries transport 
materials about the ship. 

During four months of the past season, 
700 whales were captured by the Torn: 
tis and. the blubber reduced by the 
deck’ machines to 40,00 barels of ol 

mn one voyage alone, the rought 
buck rome Antarctle 28,000 ertels 
of oil and 2,000 bags of fish meal. 


tions. 


ls of il 
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Builds rine Table Top of 538 Bits of Wood 


‘The art of inlaying, as old 
civilization itself, is again 
ing into its own as a 
among amateur craftsmen. 


the art was originated centuries 
before that. ‘The Egyptians, Greeks, and 
‘Saracens, as well as the German crafts- 
men of Middle Ages, have handed 
down an infinite variety of beautiful de- 
Signs which cabinctmakers of today are 
‘hilfully adapting to modern needs; 


Annapolis Middies Learn to Sail the Sky, Too 


Sailing the aerial ocean, as well as the 
‘ocean of water, is part of the work of the 
modern middies at the United States 
Annapolis. Students of 
the famous institution 
mm included in their 
studies, In the navigation classes, they 

t to chart their courses through 


ky, in addition to mapping a 

line of voyage on water 
Alter the theoretical side of avia 
tion and aerial navigation have 
mastered, the future naval 
ollicers are taken into the air for 
ing. Huge twin- 


boats, carrying aloft 
half a dozen middies at a time, give 
them their first taste of the alr, ax 
they circle over the bays and 
streams near the acad- 
emy, Later, longer fight 


ive the rookies a chance to put their 
navigation knowledge into practice. In 
advanced classes, the future naval officers 
are given instruction in “blind” flying 
that is, using the plane’s instruments 


alone as navigating aids. 


re 


Nine Out of Ten Get the 
Measles, Report Shows 


Nine out of ten of the population of 
the United States have had measles, and 
bout three fourths have had whooping- 
cough according to a. report recently 
by the United States Public 
Health Service, Mumps and chicken por, 
with considerably reduced figures, come 
next in the report. 
“In every instance," the report says, 
Sip weiss cay cos ai om 
fatality of measles, 
‘Fatsing Sony aed saan doctor t6 
an almost negligible percentage by five 
years of age, but the decline of scarlet 
fever and particularly diphtheria is by no 
‘means as great as in the case of the other 
three diseases. 


Power Plant’s Waste Heat 
Used for a Garden 


, Cocumbers ae the unusual by-product 
of 4 power plant supplying most of Ber- 
fins clectric currents When the directors 
of the municipal electric station at Kling- 
cenberg, Germany, sought a way of utiliz- 
ing the waste heat from their turbines, 
they hit upon the idea of using it to warm 
greenhouses. ‘The result was that while 
the turbines were generating power to 
light Berlin, 2,500 cucumber p'ants ina 
dozen hothouses produced a yield of 100,- 
000 cucumbers at a time when all others 
had to be imported from warmer countries, 
‘Now tomatoes, as well as cucumbers, 
have been added to the Klingenberg 
plant's product Other cities are re- 
ported to be watching the experiments 
with interest 


Wheel Runs for 115 Years 


An old-fashioned wooden water wheel 
that far outlived its builders quit working 
recently at Greenville, Ont, Canada. 
Workmen repairing its’ axle, which had 
collapsed, discovered that the wheel had 
been running for 115 years. During this 
period of service the one-ton wheel fur- 
nished power for a paper mill, 


Former Champion Auto 
Racer Now Garage Man 


Customers who drive up to a com 

jon garage, repair shop, and fil 
ing station in Chicago, IL, have their 
cars attended to by a famous racing 
driver, “Cli” Woodbury, National 
Dirt ‘Track Champion in 1927, recently 
deserted the excitement of the roaring 
rond for the more quiet and less dangerous 
life of a garage owner. 

Woodbury, motor expert, is his own 
mechanic, repair 1K machines with 
the same’sure hands that once held the 
wheel of a racing car as it spurted 150 
miles around the track to a new world’s 
record, averaging more than 130 miles 
un hour for the distance. ‘The retired 
champion is seen in the photograph above 
ming gasoline into the tank of a car 
in front of his garage. 
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Measures Energy Used in Piano Playing 


When Paderewski plays 
one of Listt’s Hungarian 
Rhapsodies, how much 
energy does he expend at 
the keyboard? 

‘Questions such as these 
may be answered with the 
aid of an ingenious piece of 
machinery invented by Dr 
Kurt Johnen, a German 
pianist’ whose hobby _is 
engineering. The device 
records in graphic curves 
the energy used by the 
player, the contraction and 
expansion of his muscles, 
and the rhythm of hi 
breathing. Chest expansion 
and movements of the arm 
muscles are measured with 
a pneumatic girdle and 
cuffs, while the rate of 
breathing and the force of the hands’ 
touch upon the keys are recorded through 
rubber hose. An intricate mechanism 
automatically indicates the various 
‘measurements on a recording drum. 

“The inventor declares that his machine 
will prove a valuable aid to teachers of 


Dr. Kurt Johnen, German pianist inventor, measuring eneray 
‘eeded to play piano. Rate of breathing is nieo determined, 


the piano, It will enable them to record 
their own muscular power and respirator, 

‘thm while playing a certain composi 
tion, and they may then tell their pupils 
with almost mathematical accuracy how 
much energy to use and how to breathe 
while practicing the same piece, 


Dry-Cleaned Clothes Hold Color, Tests Show 


Do dyes run or fade when clothes are 
dry-cleaned? This. was the question 
fsperts of the United States Bureau of 
Standards recently set out. to answer 
when they found that little or no infor. 
mnation on the subject existed 

"To test the elflect of dry-cleaning, they 
obtained samples of cloth from dye man 
facturers colored with nearly four hun- 
dred different Kinds of dyes. These in- 
tluded all hues of “direct” colors com 
monly used in dveing cotton, silk, and 
rayon; “acid” colors used for wool; the 
brillant “"basic™ colors used principally 
for rayon and silk; the dingier sulphur 
colors used to produce fast Blacks, blues, 
fnd browns on cotton; and othet types 
Known to dyers, such as ‘vat colors 
used. widely in printed fabrics. Samples 


of cloth, each dyed with one of these, 
were placed. in quart size bottles con: 
taining solutions similar to those used by 
dry-cleaners and shaken in a specially 
built machine operated. by an electric 
motor for forty-five minutes. |‘Then the 
imples were rinsed, dried, and examined 
for loss or ca 
Most dyes likely to be encountered in 
dry-cleaning are unaffected by the sol- 
vents used, the tests showed. ‘Three 
fourths of the dyes of the ‘‘lirect” class 
wrere unharmed. —Dyeings on wool ‘with 
“acid” and other types of colors also sur- 
vived the tests, a8 did. the vat_ color, 
‘The ‘“basic” colors did not fare xo well, 
however; and practically all of the "fast 
colors of the. “sulphur” 
slight alterations in shade, 


type suffered 


Hose Reel Container Also Coal Chute Door 


Container for hose reel in 
summer and entrance to coal 
chute in winter is the com- 
bination device suggested by 
Dwight Mills, ten-year-old boy 
of Dayton, Ohio, to his father, 
who carried out his suggestion 
and built one in the foundation 
of their home, When the reel is 
in use, the door of the container 
‘opens down on the ground and 
the reel, operating on ball-bear- 
ings, turns as the hose is pulled 
out.” After use, the hose is 
reeled back in place and the 
door is lifted shut, keeping out 
sun and rain, In'winter, when 
there is no neéd for watering 
lawns, the reel is removed and 
the opening utilized as an en- 
trance for a coal chute. 


Waxed Planes Go Faster, 
Experiments Indicate 


A coat of wax helps an airplane to sl 
through the air. That is the unusual 
claim of a manuiacturer of wood finishes, 
following tests. conducted at the Daniel 
iggenheim School of Aeronautics of 
New York University 

In these experiments, similar panels of 
three-ply board, one quarter of an inch 
thick and all lacquered, were placed in pairs 
ina wind tunnel, where they were subjected 
toanendwise blast of air. One of each pair 
had been given a supplementary coating 
of wax. The waxed plates showed a lighter 
drag on wires retaining them than un- 
waxed plates, indicating that a. plane 
with a wax coating gains in speed through 
decreased friction with the air. 

A coating of wax alo improves the 
appearance, preserves the finish, an 
makes theadherence of dirt more dificult. 
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Stock Prices Posted on Liners in Mid-Ocean 


Watching the antics of the bulls 
and bears on a quotation board has 
supplemented shullleboard and  deck- 
tennis as a pastime among passengers on 
the steamship Leviathan, of the United 
States Lines, since a full-ledged sea-goin 
stock exchange service was insta 
oard the giant liner. 

With a special short-wave receiver, 
covering a range of from fifteen to one 
hundred and twenty meters, the ship's 
radio operators receive quotations from 
the New York Stock Exchange, trans- 
mitted to the vessel by shore stations at 
Chatham, Mass. and at Rocky Point, 
Tong Island, As the quotations are 
received they are relayed to one of the 
Jounges of the liner, where an operator 
chalks them on a board. 

Immediately following installation of 
the service on the Letiathan, a Wall 
Street brokerage firm established a 
branch office aboard the liner, so that 
stock transactions may now be made for 
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the first time in mid-ocean. Other steam- 
ships with similar offices are the Ber- 
cengaria and the Ile de France. 


Evergreen Treetops Bend 
Toward Sun and Wind 


In much the same manner as sun- 
flowers, the slender, topmost shoots of 
rapidly-growing evergreen trees are said 
y forestry experts to follow the course of 
the sun from east to west across the sky 
on bright days. When it is sunless and 
nity, the shoots bend into the 
cloudy, still days they stand erect. 
Uneven tension in the stems is given as 
the explanation of this phenomenon. 
On the side exposed to the sun or wind 
‘where evaporation is greatest, the tender 
tissues lose a disproportionate amount 
of water and consequently shrink. On 
the opposite side of the stem, the cells 
are swollen with water rising’ from the 
tree’s roots, Thus, the shoot is pulled 
toward the contracting, dryer side and 
points into the wind or toward the sun. 
When the bark of the shoot thickens, 
evaporation is slowed down, and the 
strange twisting of the living compass 
stops. The hemlocks and pines. and 
other evergreens of rapid growth, display 
this oddity more often than slow-growing 
species with stout heavy’ top-stems, such 
as the spruces. 


Matches and Cigarettes 
Made “Fireproof” 

Self-extinguishing cigarettes and 
matches are now a possibility as a re- 
sult of six months’ tests by the United 
States Bureau of Standards at Washing. 
ton, D. C. The fire-preventing material 
in each case consists of a coating of water 
slass—air-excluding sodium _ silicate— 
which is applied over a portion of the 
Cigarette or match so as to extinguish 
the fire after either has been discarded. 

After determining that it takes about 
five seconds to light a cigarette and about 
ten seconds for a cigar or pipe, the 
vestigators tested some two thousand 
matches and developed a fireproof match 
coated with water glass to within one- 
half inch of its head. 

similar tests on nine 
of cigarettes produced a sel 
‘one made “safe” by a cork tip, one inch 
Jong, lined with water glass. ‘The length 
of the water glass was determined after 
an examination of discarded cigarette 
stubs collected from corridors, city 
streets, and highways. Most cigarette 
smokers toss away a stub between 
‘one and one and one half inches long. 


Pick Site for Gibraltar 
Tunnel to Africa 


Travel by automobile directly from 
London, E: to Capetown, South 
Africa, ‘will become a possibility if, in 
‘addition to the proposed tunnel under 
the English Channel, a tunnel under 
the Straits of Gibraltar, connecting Spain 
with the north of Africa, now planned 
by the Spanish government, becomes 
a reality. 

A committee of engineers, recently 
appointed to select the most suitable 
spot for making tunnel soundings on the 
Spanish coast, has recommended a loca- 
tion about four miles from Tarifa, 
province of Cadiz, as the most suitable, 


Builds a Clock Inside Small-Necked Flask 


ime, while recovering from 

New York railroad man 
recently built a clock of unique design 
inside “a, narrow-necked, ask. Three 
months of painstaking work were reqi 
to fashion the curious timepiece. 

‘The builder selected a two-quart 
‘chemical flask hes wide, with a 
‘one and one-eighth-inch neck, for his 
modern version of the hourglass. After 
first making the assembling tools himself, 
he divided the mechanism and the face 
of the timepiece into segments small 
enough to be passed through the neck of 
the bottle. ‘Then, with the aid of his in- 
genious homemade instruments, he low- 
fred these parts through the narrow neck 
and fastened them together inside the 
Sette cock, hic Loops tehiy god 

ie clock, which keeps fairly 

time, is wound by a long key, which can 
be inserted at the top when the stopper 
is removed from the flask. As may be 
seen in the photograph the face of the 
timepiece is in the form of a ship’s helm, 
the hour numbers having been 
around the circumference of the wheel. 
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Spider Victor in Strange 
War with Snails 

Discovery of a state of war between 
snails and spiders has been made by the 
eminent French zoologist, Professor Mau 
rice Manquat. ‘The war takes the form of 
combats between individuals, the snail 
pushing with its shell, the spider pouncing 
With all feet and weaving a net about its 
enemy. The spider, Prof. Manquat has 
found, is almost always the victor. 

‘The basis of the war is economic, In 
the sunny part of Switzerland where the 
zoologist. made his investigation the 
country is thickly populated with spiders 
and snails. ‘The spiders spin their webs 
from wall to ivy creeper, or from leaf to 
leaf; the snails eat the leaves lazily, cling- 
ing to perilous inclines by the gum they 
secrete. 

‘The snail, lumbering alony 
through the fine, mesh the. spi 
woven with infinite pains, in this way 
menacing the source of the latter's food 
‘The spider at once pounces on, the in 
truder, and soon the snail is enveloped in 
the fine strands of gossamer. 

If the snail breaks loose the spider 
spins another web about it. According to 
Professor Manquat, the object of the 
spider's spinning is to tie the snail down 
so that it cannot move. ‘The actual re- 
sult is to make the snail so uncomfortable 
that it moves on to newer pasture. In 
some instances the spiders were success 
ful in worrying the snails into fatal falls 
off the leaves to the ground, 


Reflected Daubs of Paint 
Form Miniature Portr: 
trait of King 


A unique miniature 
George of England, called an “anamor- 
phosis,” formed by the reflections of a 
feries of apparently unrelated daubs of 
paint, was on display recently in a Lon 

tion art gallery 
The exhibit consists of a mirror-sur 
faced cylinder set upright in the center 
of a small painted canvas. ‘The colors 
forming the painting are so distributed 
we canvas that, when reflected on the 


on 
eylinder’s convex’ surface at a certain 
angle, they form a lifelike image of the 
subject, This is the same theory, only 


jin reverse, that underlies the curious 
effects of convex and concave mirrors 
installed in amusement parks, in which a 

ted features are distorted 


per 
a 


Inte 
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Motor Truck Carries Twelve-Ton Army Tank 


A special tank-carrying truck designed 
for the United States Army can transport 
a twelve-ton tank. The tank climbs a 
ramp into the motor vehicle under its 
‘own power. The ramp then is lifted and 


Telephone to Firemen 
Atop 90-Foot Ladder 


A ladder so high that a telephone 
has to be used to talk to men at the 
top sounds like a modern version of 
“Jack and the Beanstalk.” Yet, 
ladder so equipped is part of a 
new fire-fighting apparatus  re- 
cently constructed for the Leices- 
ter, England, fire department that 
proved successful in tests. 

The top of a ninety-foot exten 
sion ladder is connected with the 
ground by a telephone wire, so that 
the fire chiefs can issue instructions 
to men combating the flames high 
above. Previously it had been 
found that in the noise and turmoil 
of a big fire, orders shouted to the 
men were heard with difficulty. 
‘The new arrangement is expected 
to prove a valuable aid in cases 
where the saving of property and 
lives depends upon quick action. 


Patches of color, reliected by 8 


ton which i reat, form the sania 
portrait ef King George 

ventabove., Left: Theinersiows 

Tretiecing device xisbed 


locked in place as an end gate, preventing 
the tank from rolling off. The truck 
weighs eight and one half tons and has 
six wheels, Over good roads, it can 
travel nearly thirty-five miles an hour, 


Omcer of Leicester, Hagland, fre department tele- 
Phoving efders to Greman on ninety foot ladder, 


Curious “Camel” Plants 


1 Mowses and fey that might be called 
the “teetotalers” of the vegetable ki 
dom were recently discovered in semiarid 
parts of the Pacific Northwest by Dr. 
F. L. Pickett, botanist of the Washington 
State College at Pullman, The plants 
thrive in soil with only one tenth of one 
erent water content. ‘The minimum 
moisture content required by most plants 
is four or five percent. : 

Some of the plants, kept alive between 
pages of a book for seven years, began to 
grow when water was applied. ‘Dr. Pick- 
ett also found a wild onion’ which, by 
means of a corky outside layer, preserves 
its water supply for a dry season 
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Audio Amplifiers Near the 
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Swift Improvements in Design Have Resulted 
in Great Power with Faithful Reproduction 


By ALFRED P. LANE 


UDIO amplification is the “mus- 
cle” of radio reception. ‘The 
audio amplifier in the receiver 
takes the extremely weak sig- 
nal fed to it by the detector 

tube and, by strong-arm methods, builds 
it up to a level that represents consider- 
able electric power. The signal asit comes 
from the detector tube may be equivalent 
in power toa ly walking across the table 

Vhen it leaves the audio amplifier, such a 
signal is likely to be as strong as a sm: 
electric fan or sewing machine motor, de- 
pending, of course, on the size of’ the 
amplifier and the service for which it is 
designed. 

‘Vast improvements have been made in 
the design of audio amplifiers in the last 
few years, and these advances, plus 
equally great improvements in’ loud- 
speakers, have resulted in the true and 
faithful reproduction of speech and music 
now obtainable from radio receivers. 
‘Three years ago it was a problem to find, 
among all the radio receivers on the mar 
ket, a few that would give reasonably 
good reproduction. This year all radio 
sets are excellent when judged from the 
standpoint of tone quality. ‘There still 
are differences, but the selection now is 


between superiatively good reproduction 
and merely good reproduction, instead of 
the choice between only fair and very 


‘oor, as has been the case in the past 


SIN the radio-frequency and de- 
tector stages of a receiver, the tube 

is the heart of the audio amplifier eircuit. 
‘This is particularly true of the last, or 
power stage. Without the power tubes 
‘ow available, high grade loudspeaker re- 


ossible 

Each stage of audio amplification must 

consist of a vacuum tube, with whatever 
19 A TUBE 


TO P TERMINAL OF 
DETECTOR TUBE SOCKET 


ve stace 


uso TRANSFORER 


accessories are required to keep it work- 
ing, and some means of coupling the out- 
pt ofthe tube to the next stage of audio 
ification. Resistances, impedances, 
audio transformers have been used in 
the past to couple the stages of ‘audio. 
frequency amplification, Resistance and 
impedance coupling were in 
great favor at one time because either 
method passed the signal from one stage 
to the next without introducing distor 
tion. The audio transformers of those 
days gave strange performances ranging 
from the dropping of all the low notes, to 
distortion so severe that music oF speech 
became a grotesque caricature ofthe ral 
thing. 

Audio transformers, however, make 
possible a greater amplification per stage 
a ora 
ance or impedance coupling. This is 
because the natural amplification of the 
tube is further increased by the voltage 
step-up in the transformer. And now 


edernised by the ad 
Eton of = type TIA 
power tube ithe lat 
(age. an output treme: 
eee former and the nec 


Pa 


A peat 
atten 


sto “ampier 
Sit is obeotete mow, 


that transformers have been improved 

until they work well at all audible fre- 

quences, the other methods of amplifica- 
tion have dropped out. 

‘The yoice or music signal, in the form 
ivalent electrical vibrations, is 
by the detector tube circuit 

through the primary of the first audio 

transformer. ‘The amplified voltage re- 
sulting in the secondary winding of the 
transformer is applied to the grid of the 
first audio amplifier tube, As the flow of 
current through the tube is controlled by 


the voltage im ‘on the grid, the 
fastantancous changes in the grid voltage 
result in corresponding changes in the 
flow of the plate current, 


IHE voice current flowing through the 
primary winding of an audio trans- 
former produces in the secondary what 
actually amounts to an alternating cur- 
rent, so that the grid of the tube is alter- 
nately affected by positive and then by 
negative voltage. The grid of the audio 
amplifier tube, however, is steadily main- 
faiaal sx Gaba SCS 
long as the voltage imy ny the 
transformer winding is not so great as to 
make the grid actually positive, on one 
side of the cycle, the action of the tube is, 
in proportion to the voltage impressed on 
it. If the impressed signal voltage is, 
fester than te C has velags the pid 
‘will go positive and severe distortion Will 
result. 

Therein lies one of the secrets of the 
bower tube. Iti so designed that it re 
ules relatively high C voltage and it 
Sl, fa cansoqucioe, andl without die 
tortion a much more powerful signal than 
will an ordinary tube. 

‘The diagrams on these pages show how 
the audio amplifier circuit in a radio re- 
ceiver has developed since the early days 
of broadcasting. 

Figure 1 is a typical two-stage, battery 
operated audio amplifier using ordinary 
201A tubes in both stages. Thousands of 


of 


c} 


amplifiers identical with this circuit are 
‘operating in old and now obsolete 
radio receivers. Judged by modern stand- 
ands this circuit is decidedly inferior. It 
will deliver only a small fraction of a watt 
of undistorted signal strength to the 
loudspeaker. ‘This is about the vol- 
ume required to hear the music or 
speech in a quiet room if the is 
tener’s ear is within a foot or two 
of the speaker. The minute the 
volume control is turned beyond 
this point serious distortion occurs. 
‘The lower notes, which develop the 
greatest voltage, swing on the gri 
throwing the grid of the tube pos 
tive on every cyel 
Tn a circuit of this 
type, where no C 
Dattery is used, the 
grids of the tubes 
‘ire maintained at 
about one volt mi- 
nus with respect to 
lament by con- 
necting the grid re- 
turn wire to. the 
negative side of the 
self-adjusting theostat. 
Figure 2 shows the same circuit mod- 
emnized by the addition of a type 1714 
power tube in the last stage, an output 
transformer to protect, the loudspeaker 
‘winding from the heavier plate current, 
and the necessary increases in B and C 
voltages. An amplifier of this type is 
‘about the best that can be had for battery 
operation if cost of operation must be 
kept to a reasonable fire. It will give 
satisfactory and distortionless amplifica~ 
tion for quiet listening in a small room. 
‘The grid of the 171A tube is maintained 
at minus 40 volts with respect to the 
filament, 


FIGURE. 3 shows exactly the same 
citcult arranged for full electric opers 
tion. A heater-type alternating current 
‘tube, the 227, is used instead of the 201, 
and the filament of the 171A power tube 
{s operated by alternating current from a 
step-down transformer, ‘The B voltages 
are obtained from a B eliminator. AB 
eliminator circuit is, without exception, 
aan integral part of every full electric set. 
Tn commercial factory-built sets, the 
B liminator circait is built into the set, 
usually in metal cases at the back or at one 
end of the outfit. 

‘The necessary C voltages are obtained 
in this circuit by taking the drop in volt- 
age which fs produced when electric eur 
rent flows through a resistance. The 
path of the plate current of the amplifier 
tube, beginning at the plus B binding 
post on the eliminator, leads through the 
primary winding of ‘the audio trans- 
former to the plate of the tube, then 
‘across to the filament by way of the 
electron flow, and back to the minus B 
binding post’ of the eliminator through 
the biasing resistance. A high resistance 
voltmeter connected across this resist- 
ance will show a potential or voltage 
difference between the two ends of the 
resistance. ‘The amount of this voltage is, 
governed by the value of the resistance 
and the amount of current flowing 
through it. 

In the circuit of Figure 3 a resistance 
‘of 2,000 ohms will develop approximately. 
40 volts. This voltage is subtracted, of 


Fumiitaro8 


aS. 
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course, from the total voltage applied to 
the circuit. so that if 220 volts are applied 


the effective voltage on the plate of the 
171A tube is 180, 
it is rated. 


maximum for which 


less, mndingly lower C bias will 
be ‘across the biasing resist 
tance. Such a circuit therefore tends to be 
self-regulating, 


‘The potentiometer is used simply to 
afford a convenient means of connect. 
{ng the biasing resistance to the filament 
circuit at a point where the alternating 
current voltage applied to the filament 
always is zero. If the biasing resistance 
were connected directly to either filament 
terminal, a portion ofthe filament volt 
would be alternately added to and sub- 
tracted from the grid voltage, and a loud 
hum would resu 


NGURE 4 shows the audio am 
circuit further mo 

‘of an extra tube in 
ge in the so-called. 
The filaments of the t 


addi. 


power 
hook: 


p tubes are 
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connected in parallel and the 
input transformer has a center 
tapped secondary. The output 
transformer has a center ta 
Primary winding. The grid of 
one tube is con- 
nected to one end 
of the secondary 
‘winding of the input 
transformer, and 
id of the other 
tube is connected 
to the other end. 
‘The plates of the 
two tubes are con- 
nected at opposite 
ends of the primary 
winding of the out- 
put transformer, 
‘The remainder of 
the circuit is identi- 
cal with Figure 3 
except that the bias- 
ing resistance has a 
value of 1,000 ohms 
instead of 2,000 
ohms. ‘There being 
‘rcult, the plate current 
will be doubled: to develop the same C 
voltage, the resistance is eut in half 


IHEORETICALLY, two power tubes 

operating in a push-pull circuit will 
handle twice as much power as a single 
tube, Actually they will handle more 
than twice as much without perceptible 
distortion. “A study of the method of 
‘operation of the vacuum tube will explain 
why this is so. The alternating current 
impulses applied to the grid of a tube are 
never perfectly reproduced in the plate 
current. ‘There is a tendency toward 
rectification which results in partial sup- 
pression of part of either the positive or 
negative portion of the cycle, 

In the push-pull hook up, the plate cx- 
cuits of the two tubes are, in effect, con- 
nected in series through the primary 
‘winding of the output transformer, The 
distortion in one plate circuit is balanced 
‘out by the distortion in the apposite 
flreetion in the other plate “clreut 
‘The distortion at any instant is in oppo- 
site directions in the two tubes, because 
their grids are at opposite ends of the 
winding of the input’ transformer. 


two tubes in the 
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How Static Limits 


Radio Reception 


By JOHN CARR 


FRIEND of mine, who makes up 
ia exthunianm fee What be Is 
in technical knowledge of radio, 
asked me a funny question the 

other night. 

“If two and two make four, 
“why can't you combine two radio sets 
and yet twice the distance?™ 

‘Now that seer to be logical. ques: 
tion, The only trouble is that radio re- 
ception doesn't always work according 
to the rule of addition, particularly in the 
Matter of increasing power to get Gltant 
Mations, 

Nature has placed a limi 
satisfactory long distance tion. It 
is static, Civilization has added another 
called electrical interference or man- 
made static—produced the operation 
‘of electrical machinery of various kinds. 
Natural static and the man-made variety 
make it impossible to go beyond a definite 
limit in bringing’ in ‘distant stations 
any given locality at any given time. 
The limit, of course, is not the same for 
any two places, nor for different times of 
the day or year in the same place. 

And the fact that the limit 1s so variable 
accounts for most of the general mis- 
understanding of radio ‘possibilities. 
Moreover, it creates a fertile field for the 
sharpers who sell worthless “static 
Sliminntors”™ 

Natural and man-made static both are 
electrical phenomena. Each travels at 
‘exactly the same speed and by exactly 
‘the same method as do the broadcast 
waver that carry music and speech, Any 
conceivable type of a4 tus affected 
by radio broadcast waves also will be 
alfected by. static. or electrical’ inter- 
ference waves 


Toate tes am accurate 
parallel between the action of radio 
‘waves and sound waves, Suppose a band 
concert were being given in a park and 
that a group of people desired to spoil the 
concert. If they assembled near the 
band and produced a prodigious clatter 
by eating tin cans, lowing foghorns, 
and operating other noise-making devices, 
the band music would be lost in a sea of 
noise. 

‘A-man entering the park at some dis- 

it would hear a faint jumble of 
‘As he walked nearer and nearer 
to the band the jumble would grow 
Jouder and louder. “But no matter how 
near he approached, he wouldn't be able 
to hear and enjoy the music. 

‘This situation is equivalent to receiving 
local radio stations when the static is 
very bad. Most radio set owners have 
found that satisfactory reception under 
such conditions is impossible. 

‘The reception of distant radio stations 
hhas an exact counterpart in the attempt 


of one man to hear another who is shout- 
ing to him from a point some distance 
down the road. If a roaring motor truck 
is passing while the second man is shout- 
ing, the frst man may not hear him at 
all, of if he does, the words will not be 
clear enough to understand. Increasing 
the acuteness of the first man’s hearing 
will not help matters, for it will not 
change the relative strength of the voice 
and the interfering noises. The second 


Touder—equivalent, in radio broad 
to incresing 
transmitter. 


TT RERE ae many winter evenings in 
favorable localities when the air seems 
practically free from static, yet tests 
have shown that there is no. locality 
where static or man-made interference 
exes totally abut. Static always can 

heard if the radio receiving equipment 
is suficently sensitive. A so-called 
“quiet” night always will become a 
noisy one if the radio-frequency ampli- 
fication of the receiver is extremely 
powerful. For instance, a receiver such 
as the Screen Grid Distance Getter 
(P. 5. M., Sept. "29, p, 70) always will 
record static no matter how silent the air 
‘waves may seem to be on an ordinary set. 

Of course, the question of distance re- 
ception may be’ considered from two 
angles. One man may be interested in 
‘bringing in distant stations only if he can 


get them sufficiently free from interfer- 
ence to compare favorably with local 
reception in clarity and tone quality. 
Another may go after distant stations as 
‘a hobby. The latter will stand for any 
amount of static as long as he can under 
stand the call letters of the station, 


‘THE man who wants only enter- 
tainment from, the local stations, an 
exceptionally sensitive receiver is of no 
Eeriialee avantage, unless, by chance, 
4s located where radio ‘reception is 
normally very difficult, 

On the other hand, the man who goes 
after distant stations as a hobby. wants a 
set that is as sensitive as possible. On 
the average, with his super-sensitive set, 
he won't be able to get good quality 
broadcasting from any station not heard 
fon the less powerful set. He will, how- 
ever, be able to get down below the static 
level and drag in station after station as 
Jong. as his ears and the family temper 
will stand for the terrific roar and crackle 
that will accompany the broadcasting, 

‘And then, once in a while, along will 
come a night when static is below normal 
and distant station field strength is ex- 
ceptionally high, and distant stations will 
come roaring in'“‘just like the local sta- 
tion.” He will experience the thrill felt 
by the owner of a hundred-horsepower 
car when he at last finds a road where he 
can turn the hundred horsepower into 
speed. 
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Inventions 
That Simplify 
Home Chores 


os ‘lowing box 
‘Band to be ube for ting the pot. 
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Stepping on a pedal attached to 


article of aire to be swept iat 


‘Sod the broom invered, forming a corner brash, 
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Making the Floor Suit the Room 


The Kerseys Discover a Wide Variety 


of Materials 


and Colors to Choose from in Planning Their Home 


deciding on the materials for their 
new house, Bob usually had the 
final word on the structural parts. Tt was 
he who investigated and compared the 
merits of roofings, heating systems, 
plumbing, and similar items; but on 
‘questions of decoration and interior fin- 
ish it was Mrs. Kersey who came to the 
front. Bob knew her good taste in such 
matters, and so waved to her to answer 
when the architect asked them what they 
had decided about the floors. 
They are to be dark,” she answered, 
pecially in the living room. We have 
a lightish rug, and the floor should give a 
good background.” 

“I didn't mean color,” explained the 
architect. "You can make a floor any 
color that you want. I'm talking about 
material 

“‘Tdon't know much about that, except 
that the floors should be easy to keep in 
order. Some of the floors in that old 
house we're living in now areso rough that 
they're hard to sweep, and there are 
eracks between the boards, too. Do all 
floors get that way? 

“Indeed no, Those are soft wood 


HOUGH Bob Kersey and his wife 
' | ‘always talked things over before 


By ROGER B. WHITMAN 


Until comparatively recent 
years nearly all floors were 
of wood. Now there are many 
materials, each for a special 
purpose. Free advice on the 
selection of flooring may be 
obtained by writing to the 
Building Service, Popular 
Science Institute, 381 Fourth 
Avenue, New York, N.Y. 


floors; solid enough, but not able to stand 
wear and shrinkage. If you want wood 
floors, have them of hard wood—maple 
or oak. Get the best make, and with good 
‘workmanship you'll have no trouble. Do 
you want wood all over?” 


Why—I suppose so. Is there any- 
thing else?” 
‘Oh yes. Nowadays you can get 


floorings that for certain purposes are 
better than wood—waterproof materials 


for wet places, and soft ones for silence 
‘or for rooms where people are working on 
their feet 


HE first thing a floor should do is 

to stand the wear, and that'll be 
harder in some places than in others. For 
the show parts of a house—the living 
room, dining room, and library—you 
should have floors that are beautiful. In 
the kitchen and pantry the appearance 
‘of a floor is not so important as its feel 
to the feet and the ease of keeping it 
clean. ‘The floors of the bedrooms should 
ot, be dust catchers and can be plain, 
while for the upstairs hall the loor should 
be soft and silent. ‘The bathroom floors 
should be waterproof, and the same for 
the conservatory. 

“Speaking of ‘a floor as part of the 
decorations, that arly American dining 
room furniture of yours would go well 
{on a floor of the same period—oak planks, 
The old-time builders sawed up a tree 
and used the planks just as they came; 
wide or narrow, short or long. Today, to 
guard against the effects of moisture, the 
planks are treated with a new chemical 
process that fills the pores and prevents 
swelling and shrinking.” 
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Bob brought up the question of floor 
construction, ‘In laying a wood floor,” 
he asked, ‘is it nailed direct to the floor 
beams?” 

“Not in good construction, A wood 
floor should alway's be double thickness— 
‘wide boards laid diagonally and covered 

ith damp-proof paper or felt, with the 
finish oor on top. But a good floor 
should start with beams that are plenty 
hig, and well braced. When we were 
down in my cellar the other day, did you 
notice that the beams over your head were 
braced with pieces of wood put in like 
the letter X?- That's called the bridging. 
If it wasn’t there, a jar on the floor above 

—dropping a trunk, for instance—would 
be taken by only one of two beams, and 
if they quivered under it the flooring 
nails would loosen a bit, and by and by 
the floor would begin to squeak. With 
fond bridging, the beams are so solidly 
raced and tied together that they can't 
move, and instead of a jar being taken by 
only one or two of the beams, it is shared 
by all of them. 


RIDGING is « good deal more im 
Portant than most people think, for 
isn't stout and solid there be squeak 
ig and general looseness. \ diagoné 


floor makes things still stiffer, and a floor 

should be built that way for linoleum and 

‘other materials as well as for wood.” 
But I thought that linoleum was 


nailed on, like carpet,” said Bob, 

Tt used to ber But now It isn't com 
sidered a floor covering, but the actual 
floor, Its foundation is a layer of felt 
cemented to the subfloor and with the 
linoleum cemented on top, Both layers 
are rolled down hard before the cement 
ries, s0 that they become one piece, and 
with the pattern and color running elear 
through the linoleum it will be year 


beforeany wear shows. ‘The same meth 
is used for rubber, which makes a good 
floor, too, I saw a bathroom the ather 
day that had a rubber floor and rubber 
walls, ‘The floor was made of tiles ¢ 


mented down one at a time, while t 
wainscot was sheet rubber of the san 
design; blue and tan marbleized! square 
‘The sheets were thin enough to 

corners and jos, so that © 
room was a single sheet without any 
joints. It was cemented to the wall, and 
with a molded rubberbase to join it tightly 
to the floor, it was probably about as 
‘waterproof as anything you could procure. 

“People used 
to think that 
Tinoleum and  rub- 
ber were only for 
kitchens and: bath- 
rooms; but now, 
with attractive pat: 
terns, they're be- 
ing used in almost 
any room. In a 
dull tile design, you 
could use either one 
of them in. your 
library. They're 
quiet, and soft to 
the foot.” 

At the suggestion 
of the architect, 
Mrs, Kersey later 
Visited an exhibition 
of building materials 
to study samples of 
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modern flooring. Ordinary wood flooring, 
she found, comes in boards up to three 
inches wide, or thereabouts, and up to 
about three fourths of an inch thick. One 
calge is made with a groove and the other 
with a tongue, and in the best makes the 
endsare tongued and grooved.as well. The 


1 


nails are driven in at an 
angle at the base of the 
tongue, so that their heads 
we covered by the adjoin- 
ing strip. She was espe- 
cially interested in oak, 
and saw it in several 
grades, some with straight 
grain and some with beau- 

figures in the grain 
that an attendant spoke 
of as “quartered,” 


UT it was not until 
she saw samples of 
parquetry that she real- 
ized the great beauty that 
floor might have, for 
with intricate 
made of small 
wood of various kinds and 
shades, the entire floor 
could bea picture in itself. 
In the simpler designs, parquet floors are 
laid one piece at a time, exch being nailed 
and glued to the subfloor, while in more 


elaborate work the pieces are put to- 
gether at the factory on a firm base, and 
{aid in sections three o four feet square 


For her own living room, Mrs 
considered that an claborat 
design would be out of place, a 
ported to her architect that evening that 

the pattern she liked best was in 
squares, made up of three 
widths of boards each and set at 
right angles to each other. 


HHAT'S one of the most 
satisfactory” designs there 
he said, “especially when 
the squares run down the room 
diagonally. And you can lay 
by a new method that I've been 
looking into lately, "The squares 
are made at the factory 
three or four boards 
cording to their size, ‘The 
boards of each square are held 
together by a steel strip unde 
neath, and the squares are 
grooved on all four sides. ‘They 
are not nailed to the subfloor, 
but are held down by a thick 
cement that never gets quite 
dry and that acts as a cush 
The bottoms of the squares are 
the hot cement and, 

when set in position, are se” 
cured to the squares alongside 
by strips of wood driven into 
the grooves. I couldn't, suggest 
anything better, especially as 
the wood has the same chemical 
treatment as the one I spoke of 
for your dining room. Did you tee any 
floors made of cork?” 

Yes, and I liked them. That would 
be good for the upstairs hall, wouldn’t 
it 


“Cork floors?” Bob put in, “What do 
you mean, cork in sheets?” 
“No, in thin blocks. ‘The cork is 


ground up and then compressed. There's 
lot of gum in cork, you know, and in 
the process it is softened enough to bind 
the cork grains tightly together." 
“ But cork is so soft that I should think 
it would wear out,” said Bob. 
it's too tough. Compressed cork 
‘will last almost indefinitely. But about 
the bedrooms. (Conlinsed on face 100) 
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Useful Hints for the Radio Fan 


Judging a Loudspeaker’s Voice 


How to Make B Batteries Give Longer Service—Checking 
the C Battery—Causes of Lag in Heater Type A.C. Tubes 


AB C’s of Radio 


IE boginmer tn redo ma 
be confuoed x 


by" the fact 


flowing through "wires. that 

‘appear to lead mowhere- 
fact ins however, that a 

circuit in radio receiver, like 


ceiver, the ground wire, the 
antenna wire, and the elec 


the tuning condenser which 


In connected ‘across it.” The 
slate cireuit is made up of the 
Bieliminator or batteries, the 


primary ‘of the transformer, 
The heron fy te te, 
fund the return by way of tl 
finmwont or cathode’ wiriag 
back to the Beliminator- 


'UDGING the accuracy of musical 
reproduction from a radio lowd- 
speaker by ear alone is exceedingly 
difficult even for the trained musi- 

lan, In fact the musician is just as likely 

to make mistakes as is the music lover 

‘who has had no musical traini 

‘The mere fact that the music sounds 
pleasing to the ear is no proof that the 
speaker is faithfully putting oa the air 
every tone frequency fed into it by the 
radio recive jaz band, for example, 
which is actually producing harsh, strident 
fones in the broadcast studio 'may be 
toned down by receiver and loudspeaker 
into an approximation of pleasant music. 

But that fs not faithful reproduction, and 

if applied to better music, the toning 

down process may be quite unpleasant. 

‘The human voice affords a much harder 
test of a loudspeaker than does music— 
probably because the human ear is 
trained to know when the human voice 
sounds natural, Listen to the announcer. 

If the voice is resonant without being 

hollow or throaty, and the sibilants come 

through clearly, the reproduction is ex- 
cellent. The words “Popular Science 

Monthly,” for example, should not, sound 

like “Popular—eye-en—Mon—ly.” Do 


» 


Five-prong heater type A.C. tubes wich as thi 
‘irene woes that une delay going into ction. 


not be satisfied with mere traces of the 
“S” and “Th” sounds. They should be 
hheand almost as clearly as in normal 
speech. 

‘Aiter hearing the human yoice, listen 
to a musical selection containing’ drums 
and make sure that the drums retain 
their full, resonant boom, 


Balancing B Battery Load 


SET of 45-volt B batteries, connected 

{in series to supply B current to a 
radio receiver, do not all. give out 
approximately’ the same time, This is 
because the same amount of current is 
not drawn from each battery. The one 
connected to the minus B binding post of 
the receiver, for example, carries the max- 
i 1. Tt supplies B current to every 
tube in the set including the detector 
tube. ‘The battery. next to it supplies 
current to all tubes in the receiver except 
the detector. If there are four 43-volt 
blocks in use, the third usually’ supplies 
current only io the firststage audio am- 
plifier tube and the power tube. The 
fourth battery supplies current only to 
the power tube. 


In order to equalize the load on the 
Datteries so that the maximum service 
‘ean be obtained before a new set is re- 
quired, it is desirable at regular intervals 
to shift the order in which the batteries 
are connected. At least once a month, 
move the battery at the positive end to 
the negative end—of course reconnecting 
the wires supplying the various B voltages 
to the receiver. 


Test the C Battery 


CTICALLY no current is drawn 

from the C battery; nevertheless in- 
temal leakage and corrosion eventually 
will end the life of the battery and the 
voltage will drop off. Dry cell batteries, 
used to supply B current to a radio re- 
ceiver indicate their condition in unmis- 
takableterms. As they become exhausted 
the volume decreases and reception be- 
comes noisy. When C batteries become 
exhausted there is no similar indication, 
‘The set performs as usual, There is, how- 
ever, a great increase in the amount of B 
current drawn, In the case of the 171A 
power tube the increase is so great, that 
the B batteries are rapidly exhausted and 
the life of the tube itself is materially 
shortened. 

‘Replace all C batteries at least once 
each year unless a voltmeter reading indi- 
cates that they are still delivering the 
proper voltage. 


A. C. Tubes Act Slowly 


Wit a battey,operstd st, throw 
{ng the switch that turns on the cur- 
rent results in immediate action. If the 
set is tuned to a station, music or speech 
issues from the loudspeaker in a fraction 
of a second. This is not true of modern 
sets operated by alternating current, 
‘There is a lapse of anywhere {rom ten to 
thirty seconds between the throwing of 
the switch and the first sound from the 
Ioudspeaker. Phe delay is caused by the 
slow heating of the relatively thick 
cathode element in tubes such as the type 
227 and 224. 

Many attempts have been made to 
decrease the time Ing, but an imy 
ent in this direction is worth while only 
if it can be accomplished without affectin 
the efficiency of the tube and the lengt 
ofits life. 

In any event, decreasing the time lag 
below the present figure is of relatively 
little importance. Most people will not 
object to waiting a fraction of a minute 
for the start of a period of musical or 
other entertainment to which they may 
listen for several hours, 
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Fishing Schooner 


Model—Bluenose 


By E. ARMITAGE McCAN 
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§ Today's way 
is the 
HOUDAILLE way 


Houpaitte, by27 yeors of demonstration and postive 
performance, hes brought about a universal agreement 
‘among motorists that shock absorbers must be hydraulic 
‘end Must act in both directions—down and up. 

This is today's way—OuR way—pionoored, developed and 
demonstrated by Houdoille 


Exclusive features perfected through our quarter of o 
century experience are: 
1. Double or balanced piston. 
2. Reserve reservoir 
3 Patented air vents and replenishing valve. 
4. Single external adjustment. 


The comfort that Houdaille hs tought motordom to de- 

mand, can be enjoyed only with the original and genuine 

Houdaille Hydraulic Double Acting Shock Absorber. 

Your dealer can supply Houdailles at the new low prices. 
Houde Engineering Corporation, Buffalo, N.Y. 

DIVISION OF HOUDAILLE-HERSHEY CORPORATION 


HOUDAILLE syeraulic 


doub/e-acting SHOCK ABSORBERS 
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Dangers in 
Driving with Bad Eyes 


By 
MARTIN BUNN 


“ 7FFOE,” growled Gus Wilson to his 
partner, Joe Clark, as the two 
lattered down the road in their 
old service car, “I'm about fed 
up on this auto business. For 

{v0 pins I'd sell you my share in the 

Model Garage!” 

Joe 


“You're fed up on ‘hot dogs 
T told you three was too many.” 
is agreed. “I do feel 


cchanie relapsed into a gloomy silence as 
ie car sloshed on through the rain, 
‘They were rounding a curve, when the 
headlights. revealed two cars. jammed 
together at the side of the road. 
Speaking of fights,” Joe whispered 
as Gus stopped the cai, "looks like 
we're going to see one right now!” 

"The owner of one of the cars, a big, 
red-faced chap, appeared to be on the 
point of hitting the under-sized be- 
spectacled driver of the other ¢ 

“Of course it's your fault!” the big 

“Anybody that 


half blind anyway. It's a good thing 
you've got "em on or I'd sock you into 
the middle of next week. I've a good 
mind to do it anyhow!” 

“What's the idea of picking on the 
little guy, you big stiff?” snapped Gus 
arimly as he stepped up to the speaker, 
‘Who was almost a head taller than him. 
self, “I'l bet you're to blame, at that,”” 

“Say! Who asked you to butt in?” 
grated the big fellow. ‘Somebody's 
going to get a clout for this and it might 
just as well be you!” 

With that, he aimed a furious swing at 
Gus's jaw. ‘The veteran ducked and the 
force of the swing threw the bully off 
his balance, Gus gave him a gentle push 
and he landed on the ground with 
jarring thud that took all the fight out 
of him. 

“Now let's get the straight of this,” 
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said Gus, turning to, the little chap. 
How did it happen?” 
“Twas coming down Mapes Avenue," 


he explained, nervously dabbing rain- 
drops from the thick lenses of his spec- 
tacles, "and this man was approaching 
the crossing on my left, so I had the right 
of way. When I saw he wasn't going to 
stop I put on the brakes, but it was too 
late.” 

“Kind of nearsighted, aren't you,” 
‘observed Gus as he noted the thick lenses 
with their deeply concaved inner surfaces. 

corrected,” said the 


little fellow hastily 
“He's half blind, 1 tell you,” argued 


‘To a driver with "tunnel vision," only oblects 
that are diectly in frout are clearly” isbie 


Ask Gus—He Knows 


MAN learning to drive a car goes 
through four stages. First there's 
the nervous stage, when he has to 

think which foot to move when he 
wants to put on the brake. Then comes 
the self-confident stage. Ie's mastered 
the mechanics of deiving but he's still 
careful. It isn’t long before he gets in- 
to the over-confident stage. He thinks 
he's hot stulf when it comes to handling 
acar. He isn’t happy unless he’s show 
ing how fast he can get away in traffic, 
busting the speed laws, cutting in front 
of the other fellow, or doing some other 
fool stunt. By and by. if he survives the 
smashes, he gets to the tage where be 
realizes that an automobile is a con- 
veyance to get him from place to place 
and not a piece of cireus apparatus! 
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Gus gave the bully, off balan, 
‘path nod he landed with «Uh 
that took all the fight out fen, 


the bully, who, by this time, had crawled 
erp to his feet and, seeing that Gus 
ad_ no intention of renewing hostlitis, 
wanted £0 uphold bis end of the argu: 
ment 
“How about, your own eyes?” Gus 
asked. “Why didn't you see this man's 
car approaching the intersection? There's 
no signboards or anything in the way,” 
Sy apes ae pevict Sad Lean prove 


it.” 

“all 
Gus 
de 

The big fellow laughed sneeringly, 

What are you trying to do, kid me?” 
he growled, staring intently at the metal 
object. "That's no test, It's just one 
fof those metal bulldogs. One of the 
front legs is busted off. 

Gus, who was standing in front of the 
big chap but slightly to one side of his 
direct line of vision, did a peculiar thing 
while the big fellow was gazing at the 
radiator ornament. He crouched into a 
pugilistic attitude and started a swing 
that would have landed square on the 
point of the jaw if he had not stopped it 
a foot short of the mark, 

Joe and .the other accident victim 
gasped in amazement, for the big fellow 
seemed totally unaware of Gus's threat- 
ening move. 


ight, prove it then,” snapped 
“Stand right where you are and 
be the radiator ornament on my 


GUESS that settlesit,” Gus growled 

it him as the big man finished de- 
scribing the bulldog. “If you'll take my 
advice, you won't ever try to drive 
again.” You havé what is called ‘tunnel 
vision’, You only see what is directly 
in front of your eyes—no side vision at 
all. A normal man can see a movinj 
object that’s almost ninety degrees o 
to one side. You didn’t see my fist 
move toward your jaw just then, and 
the chances are you never saw this 
fcllow’s car at all until it was right in 
front of you.” 

“T passed the license examination,” 
said the big fellow uneasily, ‘That 
ives me the right to drive, doesn’t it? 


Novexnen, 1929 POPULAR SCIENCE MONTHLY 83 
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A. A. HOWARD | 


President, HOWARD RADIO CO. Says: 


“Because we are proud of the performance of 
Howard receiving sets we call their purchasers’ 
attention to the vital importance of their vacuum 
tubes. We urgently advise that RCA Radiotrons 
be used in them throughout, for initial equipment 

«il for replacement. In this way the finest re- 


ception is obtained.” 


RCA Radiotrons are ized as standard by the leading makers of fine 
radio instruments, But it is unwise to use new tubes with old ones. Repeated 
teats have proved that you will get better results if you completely reequip 
your set with RCA Radiotrons once a year at least. By putting fresh tubes in 
every socket you are assured of balanced reception. 


IRCA RADIOTIRON 


RADIOTRON DIVISION 


Rapio.vicron ComronaTion OF AMERICA MEW YORK CHICAGD-«ATLANTA «DALLA SAN FRANCISCO 


YOSV ASV ASV ASI ASV ASV ASI ASS ASV ASAIN ASA ASA SS 


© This coal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval ofthe INSTITUTE OF STANOARDS. See page 8. 


Can't I get glasses to fix the trouble?” 

“Sorry, big boy,” said Gus sympa- 
thetically. “People with tunnel vision 
are scarce. There's no cure and no way 
to correct it with glasses. I heard of a 
fire engine driver ‘who had it without 
realizing it. He managed to drive the 
engine for several years, and then he got 
into a bad smash and the investigation 
showed his eyes were to blame,” 

“That's a new one on me,” the big 
fellow muttered. “Stil, it would account 
for most of the accidents I've had. It's 
cost me plenty of jack fixing up other 
people's cars after I busted into 'em, 
Can't even get insurance any more. 
Guess I'd better get me a chauffeur be- 
fore I Jand under the daisies!” 

“And if I were you,” Gus grinned, 
“1 make durn sure that that, chauffeur 
doesn't have the same trouble.”” 

Both of the men's cars were so badly 
smashed that they had to be towed in, 

“How about the little fellow?” Joe 
asked as they rattled down the road wit 
tthe first car on the end of the wrecker 
crane. "Should a man be allowed to d 
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car who is as nearsighted as he is?” 

“Sure,” replied Gus, “if he's got 
nough common sense to know his own 
limitations. “In the daytime, with his 
slasses on, he can see just about as well 
asanybody. At night, especially when it's 
raining, he won't be quite sure of what he 
sees through the rain-covered windshield. 
He's liable to mistake a post for a man or 
4 man for a post, but if he drives so care- 
fully that it doesn't matter whether it 
turns out to be a post or aman, he won't 
get into trouble. 

“‘Farsighted people,” Gus continued, 
“unless they are unusually farsighted, 
don’t even need to wear glasses when they 
drive. ‘Color-blind people can drive safely 
enough. but they're up against it when it 
comes to trafic lights. I know one man 
‘who doped out which light was above the 
other and went by position instead of 
color. Once, late at night, he vas travel- 
ing through’ a strange town, and as he 
came to the main crossing, he saw a light 
where he thought the red ought to be, 50 
he stopped. When the lights changed he 
started forward and went smack into 
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¢gzerssing infront of him, Tn that town 
ey ¢ red light where the green 
‘ought to be!” 


U. S. Makes Ninety Percent 
of World’s Automobiles 


'NTERESTING statistics relating to 

the manufacture and distribution of 
automobiles were recently made public 
by the United States Department of 
Commerce, Washington, D. C. Of the 
32,028,500’ automobiles’ in ‘use in. the 
world, 28,551,500, or more than ninety 
percent, it is'stated, were produced by 
American manufacturers. Approximately 
one half of the 6,336,843 machines in 
foreign countries are of American make, 

‘There is, according to these figures, oné 
automobile for every sixty-one persons 
in the world, an average accounted for 
by the high ratio in the United States of 
fone automobile for every 4.87 persons. 
‘The lowest per capita registration is in 
Arabia, one state (Asir) having 75,000 
persons to each automobile, 


Craft Work with Newspapers 


An Adaptable Material Used in Making Boats, Cameras, Vases, and Other Articles 


eal 


‘Hull constructed by patting many layers of newapaper 00 
{ramework of thin wood strips bul to the shape required. 


HEN used in conjunction with a 

boiled starch paste, newspaper 

becomes an ideal material for 
many construction purposes. From it the 
writer has made numerous articles, in 
cluding the astronomical camera ‘and 
boat illustrated. 

First a framework is constructed, pref- 
erably of wood, having slats that are 
placed fairly close together, ‘The spacing 
of the slats depends, of course, on the 
desired final strength. a 

‘Next prepare a generous quantity 
boiled starch pastes Take suficient wa- 
ter for the amount of paste required and 


heat to boiling. While this is 
heating, mix common starch in. 
‘a small quantity of cold water 
‘until it is perfectly smooth and 
fof the consistency of heavy 
ream. ‘When. the ‘water i 
boiling violently, remove it 
from the fire and stir rapidly 
while pouring the starch mix: 
ture lato it. Keep on adding 
the starch until the paste is 
about the consistency of 
m ‘Use. good and rea- 
sonably stiff brush for apply 
ing the paste, and coat the wood frame 
first; then coat the paper with paste on 
both sides and apply it to the frame. If 
the paste is of the correct consistency, 
the paper ‘will ‘absorb it and. appeat 
ite wet 
Layer alter layer of paper is applied in 
this manner until from ax to twenty or 
more layers have been used, according to 
the required strength. The paper should 
be foreed into complete contact with the 
preceding layer with the paste brush. 
Apply pieces of all shapes and sizes, torn 
to shape rather than cut, as the ragged 
‘edges are less liable to form ridges on the 
finished surface. 

As the glue dries it will cause 
the paper to contract and the 
finished article will be found to 
be very smooth and almost as 
hand as vulcanized fiber. In 
spite of its smoothness and hard- 
‘ness, it will not be brittle and 


therefore will not break easily. 
‘The covering can be sand- 
papered and even filed to re- 
move any inequalities in the 
surface. Any desired finish can 


be used.—Warnex N. CRANE. 


WSPAPER can be used for con- 
verting a bottle into a useful and 
artistic looking vase. Obtain a wide- 
mouthed glass bottle similar to those in 
which olives are sold. Prepare the neces- 
sary strips of paper and soak them in 1 oz. 
of liquid glue diluted with 16 oz, of water. 
Wind the paper around the bottle, 
layer upon layer. By putting more paper 
in one place than in another, the curved 
shape can be obtained. After the vase is 
of the desired form, it should be brushed 
thoroughly with the glue solution and 
allowed to dry. 
‘The vase is then ready for the decora- 
tions, which can be applied in the form of 
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SAID MISS PLEBIAN PINE 


To 


Miss BRAZILIAN MAHOGANY 


. itis true, madamoiselle, that you are a rare and therefore costly 
piece of wood. But for all your social position, I too have whittled 
a niche for myself in the hobbyist’s hall of fame. For there is more 
beauty in a bottle of Johnson's Wood Dye than many of your aristo- 
rats ever dreamed of.” 


A fanciful monolog, but true as tomorrow! 


Craftsmen the world over who know their woods and finishes con- 
sider Johnson's Wood Dye much as a stage beauty considers her 
cosmetics. They would as soon neglect the finish of their handi- 
work as said beauty would neglect her complexion. 


‘The true, clear color of Johnson's Wood Dye, penetrating deep into 
the grain, gives to the plainest pine, as well as to the finest mahog- 
any, a subtle richness which every craftsman recognizes and appre- 
ciates. No muddy, pigmented scum; just pure, transpareat Dye. It 
is this dependability and certain effect of Johnson's Wood Dye 
which has led many of the more common woods out of obscurityand 
the doom of paint or lacquer. 

Write for our professional wood-fnishing manual. It won't cost 
you a cent and you're almost certain to learn something new. Mail 
the coupon. 


$+ €- JOHNSON & SON. RACINE, WISCONSIN 
“The Interior Finishing Authorities” 


+ 
JOHNSON ’S serrrrron-n-rroonnvorrnorrnerereroees 


S.C. JOHNSON & SON, Dept. (PS 11) Racine, Wisconsin 


WOOD DYE <==" 


Name 
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— That Solve Auto Problems 


‘Tying fence mil or plank in 
front of the reat wheels helps 29 
te the car our of bad mudhole, 


How to Help the Car Climb Out of a Mudhole—New 
Ways to Do Simple Repair Jobs—Oiling Piston Rings 


N EMERGENCY method for 
tting a car out of a mudhole 
shen both rear wheels have boxed 
wn so deep that they no longer 
have traction is to place a plank or a 
fence rail in front of the rear wheels and 
tie it loosely to the spokes. When the 
car is driven ahead it will climb up on 
the plank and. pass over it. ‘The 
plank then can be untied and moved 
to a new position in front of the rear 
wheels, Repeating this procedure 
fas many times as necessary will get 
the car out of the mudhole and back 
oon solid ground again, 


Oiling New Piston Rings 


HEN the motor is started after 
new rings have been fitted, 
extra lubrication should be applied 
to the rings during the first few 
minutes. Unfortunately, it is just 
at this time that oil from’ the regular 
lubricating system is very scant. A 
remedy Js to plug one end of the 
iston pin with grease before the connect- 
Ing rod is bolted to the crank shaft. The 
hole in the piston pin is then filled with 
Eylinder ll and the other end plugged 
‘with grease, 
‘As soon as the motor is started the heat 
melts the grease and allows the oil to run 


eweLeo Licht 
TNDICATOS 


STOP-LIGHT SWITCH 


Fig. 2, Installation of « dashboard indi- 
‘ator that Sashes when choke ie Tet ot 


MONTHLY awards prize of $ 
tion to regular space rates, for the 
ent idea sent in for motorists. This 
month's prize gocs to Roger Meyer, of 
Fond du ‘Lac. Wis, for his suggestion 
for oiling mew piston rings, shown in 

‘Other tontributions published 
fare paid for at the wu 


out where it will properly lubricate the 
piston rings during the critical period. 


A Choke Indicator 


DR those who forget to open the 

choke after the motor has become 
warm, the indicator illustrated in Figure 
2 serves as.a reminder. An ordinary stop- 
light switch arm is attached by a wire to 
the choke lever on the carburetor in such 
‘a way that when the choke rod is pulled 
‘out the switch is thrown over to the “on” 
position. 

This closes the circuit to the jeweled 
light indicator, fastened on the dashboard. 
The glowing jewel will indicate that the 
choke is out. 


Mending Water Jacket 


IGURE 3 shows an ingenious way to 
close a crack in the water jacket of an 
automobile evlinder block. A hole drilled 
fat the end of the crack is tapped and a 


‘owed ys eres of sre: 


tight-fitting screw is screwed into i 
The screw should be cut off flush with the 
cylinder jacket and another hole drilled 
so that it cuts through the crack and 
partly through the first screw, ‘This hole 
Js tapped, a screw: run into it, and th 
same process continued until the entire 
cerack is plugged by the screws. Smear 
the threads of the screws with a 
good grade of iron cement before 
screwing them into the holes, 


Repairing Seat Cushions 
Y FOLLOWING the method in 
Figure 4 it is possible to sew a 
tip in a seat cushion in such 1 way 
that the stitches are le, and 
without taking the cushion apart, 1 
the rip has been caused by a broken 
holding wire this should first be re- 
ired, as indicated. Then the rip 
id be sewed back and forth, over 
and under, leaving the stitches loose. 
Alter the’ sewing is completed the 
stitching can be pulled up ti 
sinning at one end. This will c 
Seam so that the stitches will be hidden, 


THREAD TAKEN. BACK AND FORTH 
(OVER AND UNDER) AND AFTERWARDS 
WN UP TIGHT. 


PIECE oF coppre i= 
fasines, 
sorte 
2 OF we snared! 
i= HOLDING 
‘TAPE COVERT 


wiRE 
Fig. 4. Ingenious method of mending ip 
nis scat conhion ao that stitches are invisible, 
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Specialists made it + + ¢ 


Engineers tested it * + + 


Instruments proved it «+ 


and motorists say, 


“Yes—the New Mobiloil 
does last longer” 


A year ago, our engineers said: “Our tests prove 
that grade for grade, the New Mobiloil stands 
up better and lasts longer in comparison with 
other good oils.” 


Last summer we sent igators to ask this 
one question of motorists: “What have you 
noticed about the actual performance of the 
New Mobiloil in your engine?” 

"The New Mobiloil lasts longer,” was their 
answer. 

What does it mean—this ability of the New 
Mobiloil to outlast other oils? 


Its meaning has more significance than any 


the New 


other single fact about an oil. For, in com- 
paring oils of similar “body,” engineers have 
proved that the oil which lasts longest, also 
lubricates best, 


‘There is a Mobiloil dealer near you with the 
grade of the New Mobiloil especially refined for 
your particular type of engine. His Mobiloil 
Chart will tell you which grade will most effec- 
tively help you keep the first-year feel in your 
engine for at least 30,000 miles. 


VACUUM OIL COMPANY 


Makers of high quality Iubricants for all types of machinery 


Bat 


Mobiloil 


Keeps the first-year feel in your engine 
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Mastering the Use 
of a Circular Saw 


Groove Cutting and Joint Making as 
Embodied in a Chippendale Mirror 


By WILLIAM W. KLENKE 


the top and bottom it is best to 
ly laminated stock to 

ing. 
Step No. 2—The Frome. Ale 
though the design as it is given for 
the molding is a good one to follow, 
| : you can substitute any suitable 
stock picture molding of about the 

same size, 

Circular saws are made in three 
different types—rip, crosscut, and 
combination or miter. ‘The rip saw 
is used to cut with the grain. ‘The 

| teeth are rather large and, as with 
a hand saw, are filed at right angles 


“OW that small woodwork= 
‘ing machinery is being i 
troduced so generally in 


well-equipped home work- 
shops, the amateur cabinetmaker 
needls to know above all else hovr to 
use a circular saw expertly 

"The motor-driven saw is the 4 
greatest aid a woodworker has. 
Skillfully, handled, it will perform 
wonders in cutting up stock quickly 

in making joints of 

rent varieties, and in t 

ind speed the pre- | 

ns which are most | 

ing furniture and 
most tedious to do by hand, 

‘AS an object lesson in the use of 
the small circular sayy, [have 
chosen a Chippendale mirror, Aside 
from the handwork neeied in 
assembling and finishing, the frame 
‘of this graceful piece can be made 


almost entirely 
fts attachments. ‘The operations, Tos lggendate meat deve pent 
aresimple and the finished product is use-®¥ Mr, Klenke, whe a the suthor of Are 
ful; $0, in making the mirror, not only  franl treining teacher of wide experience: 


will a good-looking 
iece of work result, 
it excellent practice 
will be given in ma- 
chine sawing, 
Astostock, mahog- 
any and maple are two ap- 
propriate woods to use. Ex frees amd placing the molding 
ee ceealaaa beth Sorts eae, miters may be cat 
en in selecting the pieces 
for the top and bottom toto the blade. ‘The cut is like that made 
secthat the grainformsan witha chisel, ‘The crosscut saw has much 
attractive figure. smaller teeth and, as with a hand saw, 
‘Step No. 1—Moking the teeth are fled’at an angle. This saw 
the Potierns. From the is used onall general work except ripping. 
‘working drawing, lay out Both of these saws are set to give clear- 
fal sis squares om heavy ance, The Combination or miller saw, a8 
; such as wrapping the name implies, is up of bot 
Paper or cardboard; then crosscut and. tip’ teeth and is ‘usually 
plot thecurves. Cut these hollow ground, requiring no setting. ‘The 
patterns out ia template cut made with a good sharp blade of this 
form. It will be necessary type will be very smooth, oftentimes good 
to make only half pat- enough for a joint without planing. 
terns of the top and If you purchase only one blade, the 
‘bottom, as the half can be best advice is to buy a combination saw. 
used fot both sides. For There is one disadvantage, however, in 


By ting the table at 45 dex 


Novenmen, 1929 POPULAR SCIENCE MONTHLY 89 


C&Liss 


specially made and priced for the 
‘odd jobs around the hot 


ar cam get it for you guichly 
FM PoE lho 


I; THE 
FEELING FOR 
FINE TOOLS 
IN YOUR 

BLOOD? . 


Do YoU get a real kick when 
you pick up a good tool? One 
that makes working a pleasure? 
‘That makes you want to stick at 
the job? Well, be set to feel 
that way when you take up a 
Clayton & Lambert blow-torch, 

Ina Clayton & Lambert you buy all 
the exactness and pride that can be 
put into a blow-torch. You get mate- 
rials that have proved their value by 
use. You obtain the result of 40 years’ 
experiment and invention—exclusive 
Clayton & Lambert improvements. In 
construction and mechanism, Clayton 
& Lamberts are made with an eye for 
long, efficient service. 

For instance—the vaporizing cham- 
ber has an exclusive vein system for 
quicker, hotter heat. That makes the 
torch function better and saves money 


on your fuel bills. All fittings are built into the 
tank by a patented method that prevents their 
falling in or coming out. There's absolutely no 
danger of an explosion with a Clayton & Lambert 
torch. Even the most delicate part 
—the gas orifice—is fool-proof. 
In the No. 158 the orifice has a 
guard. The slightly higher priced 
No. 32has a patented control valve 
so that you'll never ruin the torch 
by a careless twist of your wrist. 
And when you close the valve 
you automatically clean out the 
carbon. 

The next time you're in a hard- 
ware or electrical store look for 
the blow-torch with a gold- 
banded, red handle. Be sure of 
the handle—it marks a Clayton & 
Lambert. Then you're getting the 
largest selling torch in the world. 


CLAYTON & LAMBERT 


Manuracturinc Company, Detroit, Mich. 


© This sal on an advertisement in POPULAR SCIENCE MONTHLY algnifes the approval of the INSTITUTE OF STANDARDS. See page 8 


using this type of blade: it often binds 
and ‘will 


frequent pointing up with 
afile, 


For this work we shall use the combina- 
tion or miter saw. Set the cutting-off 
fence so as to make a 45° cut. To do this, 
make a trial cut on two scrap pieces of 
wood and place them together; if they 
test square, the cut is at exactly forty-five 
degrees. With a slow stroke make all the 
miter cuts, Next, cut the grooves for the 
splines by lowering the blade to about 34 
finch high and holding the miter flat on 
the table, As a guide for this operation, 
use the ripping fence, ‘The upper sketch 
con this page should be consulted for 
the form and application of the spline. 


something on which to get a grip when 
lamping yp the frame,” By temporary 
in cabin 


ears wetwork, we mean pieces of 
soft wood that are cut so that the grain in 
them runs the long way and are glued in 
place, ‘The ears should have two angles 
‘of 45% each and one of 90° as shown in the 
sketch, 

Allow the glue at least four or five 
hours to set. Next, assemble the entire 
frame, using plenty of the best glue. Test 
the corners to be sure that they are square 
‘and that there is no twist to the frame. 
Be certain that the grain in the splines 
runs the short way, as shown; this adds 
much to the strength of the frame. Make 
the splines a little wide at first and cut 
them to shape after the glue has hardened. 

‘Step No.4—Cleaning up the Frame. By 
means of the sanding disk, clean up the 

mers, especially where the ears were 
stened and where the splines projected. 

‘Step No. 5—Cutting the Grooves. Cut 
the groove on the top and bottom edi 
‘and part way on both sides s0 as to receive 
the head and bottom pieces. 

‘Step No. 6—Culting Out the Curved De- 
signs. With the template, transfer your 
curved design to the wood. Next, cut 
just outside the lines with a jig or band 
saw. If you are working with a small 
machine, it will be necessary to place the 
design on both sides of the wood, so as to- 
be able to work from both sides. 

‘Step No. 7—Truing up the Edges. Use 
a drum sander on all of the curved edges 
possible; the inaccessible curves will have 
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to be cleaned up with a file and sand- 
If you have done the sawing care~ 
fully, there will be very little sanding to 


‘Step No. 8—Assembly of Scrolls. First, 
put plenty of glue in the groove and on. 
the edges to be glued; then, force the vari- 
ous parts together. “Be careful to wipe 
away all of the excess glue after the parts 
are assembled. 

Step No. 9—Cleaning Up the Work. If 
there is any excess glue on the work, re- 
‘move it with a sharp chisel. Sandpaper 


WH 


SPLINE, 


USE 4 HAND SCREWS ANO GLUE ALL 
(OF THE FRAME AT ONE TIME 


all of the parts thoroughly first with No. 

0, then vith No. 00 sandpaper.” Round 

oit all of the edges slightly. 

Ape. ber = mcbetiay’ water Saale 
iy either yy water stain 

powder ofa prepared dye or wood stain of 


Making a Bench Drill 


IHIS bench drill was made 
from a substantial bottle. 
capping machine costing 
about three dollars and an or- 
inary hand drill. The cap- 
«has a. 34-n, rod, is 20 in, 
igh, and stands on'a 4 by 6 
in, base, 


To make a drill like this, 
remove the head of the cap- 
per, leaving the headless 
screw in the rack. Cut off the 
handle of the ‘hand drill 
where it joins the rod, and 
drill and tap the rod to fit the 
headless screw. Be sure the 
threads run at least 14 in 
into the metal. 

Place a metal washer be- 
tween the rod of the drill and 
the rack of thecapperand file 
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first-class quality, Brush on a very thin 
coat of white shellac. When it is dry, 
‘sand with No. 00 sandpaper, In order to 
fil the grain in the wood, a paste wood 
filer must be applied. Shellacking is the 
nest process. Apply three thin cots af 
shellac. After the first and second are 
dry, rub each with No. 00 sandpaper, but 
for the last coat use a mixture of pow- 
dered pumice stone and crude of machin 

il. If you have ing outfit avail- 
able, spray on requer instead of 
the application of shellac, 

Foranantique finish on maple: There are 
two methods that I believe are outstand- 
ing. "One is quite similar to the method 
stated above for mahogany except that an 
amber stain is used, Since maple sa close- 
rained wood, no filler need. be applied; 
the shellac will fil any small pores that 
may be present, ‘The other méthod fs 9 
use an oll walnut stain, and after it dries 
rub the high-lights almost through to the 
bare wood with No, 00 sandpaper in order 
to give the effect of a worn surface, ‘The 
finish then is applied as in the other cases, 


‘This article is the fourth of a series in 
which Mr. Klenke, through the cour- 
tesy of various manufacturers, demon- 
strates ‘the use of many new home 
workshop machines of both combina= 
tion and individual types, 


from a Bottle Capper 


it thinner until the handle of 
the drill rests in a convenient 
position. For a right-handed 
person the handle of the drill 
wheel should be on the right, 
and the lever handle on the 
left, so remove the lever han- 
dle’ and clamp and reverse 
them. 

‘Most stands will allow the 
Jowest part of the drill chuck 
tobe changed from 434 to 734 
in, above the base by adjust 
the clamp. The rack and 
pinion move the chuck an 
additional distance of 134 in, 

‘A small motor can. be 
mounted on the part just 
sbowe the rack and belted to 
the rim of the large 
wheel. C. Purses, 
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How to Use Your Hand Saws 


Told by the Makers of “The Saw Most Carpenters Use” 


‘OR better work, you need Disgton Hand Saws, strength; tru-tper ground, faster cutting; thin, yet 
made with Disston skill from Disston Steel: the stiff; true running; new weatherproof- 

euiagroatcutungtieh prdacod oniyby Dion better balanood® Tiny wil rok Sith fom ct, en 

in Disston’s own steel furnaces. faster, cut easier and stay sharp longer, than’ any 

‘The new Disston Hand Saws are finer now than ever other hand saws ever made, cs) 
before—improved in every feature. Lighter blades, Ask for Disston! Notonly hand saws, but every other 

for easier cutting; narrower blades save user's type of saws for bench or machine work. 


Bin A 


TheSawMostCarpentersUse" 


Files for the Metal ” orker 


pinned 
mowers yarn (ola, and general 
ina And shop ‘Baellent for 


Sa anteaters a, 


BoGhite rl src 28 Sats enh 


ima with 8 pa 
{rp maw with 3) points tothe inc 


Keep your ans sharp and set properly. To 

the cut, rest blade on waste sie of line, 
upper se of blade ith Ft thu, and 
‘draw mw toward you a few 


aie sreowe is formed; thea cut straight, 


ping Keep a 
fand work. (See illmteations) 


‘Take long, easy strokes. Don't twist oF force 
lad aise work high en 

Keep ik 

that « Disston sa 

row it around. Keep your saw ol 
hung up when not in use 


Good hardware merchants everywhere sell 
Diaston Saws. “The Disaton Saw, Tool and File Book,” sent 
free, tells you how to use themn most efficiently. Write to sfor it, 


Diss On Yow Pover Saw Ott 
| vine eg Ors ree de 


Makers of “THE SAW MOST CARPENTERS USE”. or your oat wick ee 


Henry Disston & . Philadelphia 
(Un Cones shen Henry Dron Sos, Led To 


Please send me “The Disston 5: 


‘pf information, Sent Ire. 


coupe, ar ete for Name and Ades 


© This sal on am advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 5. 
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<< THROUGH THE SKY WAYS | 
ON THE HIGHWAYS >> AT 
THE BOTTOM OF THE WORLD 


= PES | 


Eeuinst freosing.” Bvereedy Prem 
E Many thousands of ca 
fallin sfwinter protec 

oe supply of Bverendy Prestone, 


THE unfailing, harmless protection against 
frozen motors provided by one supply of Ever- 
eady Prestone, has won for this perfect anti- 
freeze the highest endorsement wherever it has 
been used. When giant dirigibles take the air in 
winter weather, when a water-cooled Army plane 
ventures into frigid altitudes, when motors must 
operate in the intense Antarctic cold, Eveready 
Prestone is the first thought for protection. It 
possesses all the properties which the National 
Bureau of Standards has pointed out as essential 
for an anti-freeze. 


Safest, most economical 


‘The discovery of Eveready Prestone has given 
every motorist the opportunity to discard freez- 


ing worries. One supply of this perfect anti- 
freeze will keep his car in complete safety, all 
winter, no matter how soon it is put in the car or 
how long winter lasts. Its unfailing protection 
makes it unnecessary to buy Eveready Prestone 
more than once—a single investment provides 
certain, harmless, all-season insurance against 
any possibility of a freeze-up, 


Prepare your car 


It is time now to have Eveready Prestone in your 
automobile. Before you add anti-freeze, however, 
be sure your car is ready for winter. Cold-weather 
driving demands free-flowing, winter-grade lubri= 
cants in crankcase, transmission and differential. 
Battery, spark plugs and ignition cables ought to 
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<<< EVERYWHERE THAT MOTORS 
OPERATE IN FREEZING TEMPERA- 
TURES YOU WILL FIND THIS 
PERMANENT, TRUSTWORTHY 


PROTECTION >>> 


POINTS 


OF SUPERIORITY 


1 Gives complete protection. 

2 Does not boil off. 

3 Positively will not damage cool- 
ing system. 

4 Will not heat up a motor. 

5 Circulates freely at the lowest 

ting, temperat 

Will not affect paint, wera 
oF lacquer finishes. 

7] Non-inflammable. 

8 Odorless. 


—one filling lasts 


Beonoml 
a all winte 


@ = 


EVEREADY 
PRESTONE 


FOR PREPARATION OF THE 


V_ PERFECT ANTI-FREEZE 


Thosouthly tested and 


KKK KS SKK KK eK 


be at their best. The all-important cooling system 
should be in perfect order. Have the radiator and 
water-jacket clean and tight—see that all of last 
summer's collection of scale and rust is flushed 
out. Vibration and jar tend to loosen joints and 
hose connections. Make certain that these and all 
pump parts, gaskets, drain cocks and radiator are 
absolutely free from leaks. Then add water and 
one purchase of Eveready Prestone, and your car 
will be ready for all winter. 


Any garage will render this service at 
small cost 
Your car needs this simple preparation and a 


supply of Eveready Prestone right now. Don't 
put it off until freezing weather forces you to find 


protection. This perfect anti-freeze is not affected 
by warm-weather driving. Eveready Prestone is 
an entirely different anti-freeze that contains no 
alcohol or glycerine. It is sold in pure, undiluted 
form, and because of its efficient protective qual- 
ities one to two gallons, depending on radiator 
capacity and lowest temperature encountered, is 
enough for most makes of cars. You can buy 
Eveready Prestone at any garage, filling station, 
automotive supply store, or hardware store. See 
about it today. 


NATIONAL CARBON COMPANY, INc. 
General Offices: New York, N. Y. 


Branches: Chicago Kansas City New York 
‘San Francisco 


aie of Union Carte [TT ae] snd Carbon Cororetion 


— and Whys of 
Hardening Steel 


Heat Treatin, 


treatment of steel. ‘The process 
determines in afew minutes what 
the work of hours and days shall be 
worth, ‘Though many mechanics look 
upon it as a sort of lottery, hardeni 
when properly carried out, is as 
‘of success as any shop operation, and 
Alpoet anyone can obtain exalt te: 
sults merely by understanding and apply. 
ing a few simple rules. Practice and 
theory must go hand in hand, We must 
‘be familiar with both. 

Many very good mechanics who have 
no trouble in getting their work hard reg- 
sind fal shar of etncing it ying 

¢ possibilities of the steel 
acloar at" lanas’  rapurechie cobat 
Keppens in rdeting, fie two cs of 
Fig. 1 may both be “file hard.” Both 
may be of the same steel and drawn to 
the same temper. To all appearances, 
they are as much alike as two ergs, Yet 
as shown at B, No, 1 may cut twice as 
many blanks as No, 2 merely because 


OPERATION around the shop 
is more important than the heat 


Tools to Insure 
Maximum Utility and Durability 


By HENRY SIMON 
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No. 2 had been quenched at SO°F, over 
proper heat at which No, i was 

harde 

‘What happens in heating steel for hard- 
ening inshown at 4 in Fig 2, The heating 
brings about an internal change in 
See whereby the orginal soft and ious 
‘rrain is transformed into the crystalline 
state. This change takes ‘within 
only about 20°F. of what is called the 
upper critical range. This range always 
remains exactly the same for the same 
steel. With ordinary carbon tool steel, it 
is around 1350°F. ‘The steel must alw: 
bbe quenched at a point somewhat higher 
than that of the highest point on the 
critical range. Tt is useful to note in pass- 
ing thot, ax indicated at B, the higher the 
steel is in carbon content, 
the lower is the tempera” 
ture at which it is 


Point above the 
critical range where steel 
first ly hardens is 


where the grain is finest 
and the steel strongest. 
Any further heating, 
though it will somewhat 
increase the hardness, will 
cause so rapid a drop in 
strength that the benefit 
is usually far more than 
offset by the accompany- 
ing condition of greater 
brittleness. Heating the 
steel from 50 to 100°F. 
above the low quenching 
point may be useful in 
ving wear-resisting qual- 
ities toa moving part such 
as the piston 1 at A in 
Fig. 3, or in a contact or 
pressure member like the 
Spacer 2, but with cutting 
tools such as those at B, 
heating even S0°F. too 
high is Ukely to overheat 
the tool and will conse- 
quently lower its value. 
In this connection, Fig. 
4 points out two ‘facts 
about which many me- 
chanics have erroneous 
ideas. Some believe that 
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if steel has been heated too high it is 
merely necessary to allow it to cool to 
the proper temperature before quench- 
ing, as at A, ‘This is a bad mistake fo 
although cooling has a slight tendency to 
lessen the danger from cracking, the grain 
of the quenched steel will be’that cor- 
ling tothe highest temperature to 
which the piece has been raised, as at B, 
‘The second, mistake is to think that 
steel which has been heated to, of 
quenched at, too high a heat can be re- 
stored by tempering, It is true that a 
carefully tempered piece of poorly hard 
‘ened steel may still be superior to a poorly 
tempered piece of carefully ‘hardened 
; but, as shown at B, tempering can 
aver yesiore the grain of be ste to 
hat it should be, and with equal temper. 
ing, piece No. sreatly superior 
to No, 2. In other words, once steel has 
been heated too high—and that may still 
be a long way from what is ordinarily 
called overheated and still farther away 
from burned—the damage is done, and 
nothing short of annealing can cure it, 
frequently fails to 


1 Dita 

nowt back ecstly faerie 
jntcoaditan, teomie eal iecyaieess 
some deformation which is likely to be 
aggravated by a second heating and 
‘Quenching, a8 ilustrated at C. The big 
tfrations theetore, is what. the propet 

ching temperature is, and how we 
Mail know ie when we see it. Books are 
likely to use a statement to the effect 
that it should be about 1420°F. ‘The man 
in the shop will probably tll you a good 
cherry red.” All of this is fine as far as it 
goes; only. many of us have no. heat 
‘measuring instrument and feel that it is 

ible to tell the temperature within 
TOPE. from the color, let alone to identify 
t from a verbal description. 

‘Must the mechanic who has no pyrom- 
eter then put out inferior hardened work? 
By no means, Heat-measuring instru- 
ments are indispensable as an aid in 
modern mass production, in research, and 
for some special purposes, but no instru- 
ment is necessary in hardening the 
ordinary run of tool steel parts in the 
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_\—means accuracy 


Eice'coge Starrett Tools offer you the same swift, sure results 


that have made them the standard wherever accurate 
work is done. 
x\ 
For your work—on the job or at home—if you want 
the genuine, ask your dealer for Starrett Tools. 
TALOG NO. 24° W" FREE ON REQUEST 
THE L. S. STARRETT CO. 
World's Graotst Toolmakers 
Monstocures of Hacksows Unercallad 
‘Stel Toper—Standard for Aceorocy 
ATHOL, MASS, U.S. A 


Starrett Com: 
bination Square 
No. 04 
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able devil in the heat color. 
ee ceatiy greed and 
always in mind, it becomes 
possible to determine with 
perfect certainty the only 
part of the temperature 
that really interests the 
hardener, namely, the nar- 
row quenching range right 
above the completion of 
the transformation or deca- 
lescence. ‘This may be done 
Shc wif suprise these 
whic surprise} 
who stand firmly on the 
bock truth that the eye can- 
not tell the heat from the color 
within 100°F, It cannot—and 
it need not. 
Let_us consider a parallel 
case, Few could tell the length 
of the bar @ at A in Fig. 6 
within an inch without meas- 
uring, but anyone can tell the 
diference between bar a and 


bar d wit quarter of an 
inch. It is similar in harden- 
ing. “With a little practice, the 


critical change in a piece of 


general shop. Moreover, in any such 
miscellaneous work, nothing can take the 

lace of the eye and judgment of the 
Rardener, even though iti fact that the 
most experienced eye cannot tell the ac- 
tual temperature of a piece of steel withi 
1O0FF., while an instrument can get to 
within’ 10 or 20°F. very easily. 

"The explanation of this paradox brings 
tus to a closer scrutiny of the critical 
change. While Fig. 2 showed shat hap- 
pons’ to steel in hardening, Fig. § ills 
trates the ow and why, In heating the 
steel, the first input of heat is entire 
‘used! up in raising the temperature, but 
the temperature cannot keep on. rising 
forever without some change in the 
steel. It has already been noted that 
‘carbon steel, this change recurs at about 
1390°F. With alloy tool steels, the change 
takes place anywhere from 1350 to 
1800°F., depending upon the composition 
of the steel, Now, though this transfor- 
mation always takes place within a rise 
of about 20°F., it requires time and ab- 
sorbs energy. 


Wie this trandormation i taking 
place and more heat is being poured 
into the steel, the steel does not. grow 
‘appreciably hotter. Its temperature may 
‘even drop slightly, since all of the heat is 
now being used up in bringing about the 
molecular rearrangement. ‘The moment 
the transformation is complete and the 
internal work is completed, the tempera- 
ture of the steel begins to rise again. 
Expressed as a graph such as a heat-re- 
‘cording instrament would produce, the 
‘curve is like that of Fig. SA, which 
plainly shows that, though the’ change 
Fequires an appreciable amount of time, 
it all takes place within very few de- 
‘grees. Or, to express the same thing more 
graphically as at B, there will be a dis- 
tinct halt in the temperature rise of the 
steel, and therefore a plainly observ- 


Ola 
Bill 
Says— 


AG00D mechanic knows that 


‘a murfuce plate Is not an 


Look on your notebook as a 
useful tool. It is certain to 
help you later on. 


‘You will anve filing when you 
are shaping to.a Hine if you ts 


‘Noveanen, 1929 


tool steel can be clearly recognized as a 
ice bolt inthesre in bon ek 
a corr fn the heat color. 
“But, it may be asked, “if the change 
is complete at one certain temperature, 
why should there be the quenching range 
of 100°F.2” This question brings us to 
another point which is the subject, of 
considerable argument, While the end of 
the upper critical range marks the earliest 
Bint at which to quench it is very neces 
sary to understand that itis not the 
‘at which any particular piece of work can 
bbe quenched. ‘The reason is that, as it is 
not possible to extract_all of the heat 
from the steel at once, it is necessary to 
make a suitable excess heat allowance 
which not only depends on the size of the 
tool or die but on whether it is quenched 
in water (4, Fig, 7) or oil (B), 


DEED, judging the amount of the 
heat allowance is the most difficult 

{in the heat treatment of tool steel. 
i mee ial to Gefermine then te 
c cause it requires judg- 
ment in add -ye," and this Judge 
ment is beyond any instrument. Onl 
practice can here make perfect, 
possible, however, to arrange and shape 
this practice so that a lot of experience 
can be gained in a little time and without 
the usual heavy casualties in the way of 
spoiling expensive parts. 

The heat treatment of Jong slender 
work often presents serious difficulties, 
owing to the tendency of some pieces to 
warp in quenching, It is difficult, to 
lower such light work into the bath with- 
‘out causing it to be moved sideways in 
the quenching medium. Even a slight 
movement is often enough to spring the 

In many such cases the trouble can be 
avoided by a very simple expedient, Tt 
consists in hooking a weight to the end 
of the work to cause it to move straight 
up and down in the bath, ‘There must 
be, of course, some way to attach a wire 
hook or Joop at each end of the piece. 


Where there is no other footing, such as 
a tapped hole, into which a pin for hold- 
ing the wire can be screwed, it will be 


necessary to drill a small cross hole at 
‘one or both ends. The weight, made 
similar in shape to a plumb bob,” is also 
provided with a hook, and should be 
several times heavier than the work. 

‘The work is heated as usual. As it is 
removed from the fire, the weight is 
hooked in and the work’ quenched. ‘The 
symmetrical streamline form of the 
weight checks the tendency of the work 
to enter the bath in any other way than 
straight down, and thus prevents any 
swinging movement. Provided the beat- 
ing has been even and ordinary care is 
used in lowering the work into the. bath 
this will be found in most instances te 
cure the trouble. 

It is of course possible to use the best 
method in the wrong way. If the wire- 
connecting loops are not made str 
they may cause the piece to hang out 
true; and if a large flat weight is used, 
‘it may let the work side-slip in the liquid 
and thus become bent. 


the December issue of POPULAR 
SCIENCE MONTHLY Mr. Simon will outs 
Tine a program of practice in the judgs 
ing of correct heat allowances. 


one 


HE FIRST Brown & Sharpe 
Micrometer Caliper was made 
in 1867. At that time it was re- 

ceived as an important contribution to 

the science of accurate measurement. 


Sincethattimeconstantimprovements 
and new models have kept up with the 
demands for closer limits of accuracy. 


Today, the Brown & Sharpe line of 
micrometers includes a variety of 
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ure to ten-thousandths of an_inch. 
The preference for Brown & Sharpe 
Tools by skilled mechanics the world 
over has been built upon years of 
satisfactory use on every conceivable 
kind of precision work. 


Our new Small Tool Catalog No. 31 
illustrates over 2300 useful tools, in- 
cluding over 400 different microm- 
eters. Ask your hardware dealer for 

a copy or write to us. Address 


models and sizes to fit every re- 
quirement. Many of these meas- 


"“WORLD’S STANDARD OF ACCURACY” 


BROWN & SHARPE TOOLS 
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The Start of a Perfect Day 
the Finish 
of a Perfect Shave! 


Aqua Velva for 
After-Shaving! 


Aqua Velva, made just for after- 
shaving, first gives a pleasant ingle 
that is livening, healthfully stim- 
ulating to the skin, 


And before long you will dis- 
cover how well it cares for tiny 
nicks and cuts . .. . protects from 
dust and germs,wind and weather 

« helps, because of its mild 
astringent ‘quality, toward firm- 
ness of skin texture. 


Made by the makers of Wi 
liams Shaving Soaps, Aqua Velv: 
keeps the skin all day as the Wil- 
liams lather leaves it, flexible and 
Fic 


Hammering a Disk into a Vase 


The Magic Process of “Raising” Sheet Metal 
into a Variety of High and Graceful Shapes 


By EDWARD THATCHER 


Fe i who are inter- 


‘an ideal problem. 

‘The dimensions given in the 
article and drawings refer toa 
vase made by the writer. How- 
ever, it isnot necessary tofol- 
low this exact form; as a mat- 
ter of fact, it would probably 
be well for those attempting 
their first raised piece to work 
without any special design 
and just attempt to raise the 
form upto therequired height. 


ig. 3. The stake and large silveramith's 


The vase ilu 
a disk of No. 1 Win 

in diameter. On this a circle 3 in. in 
diameter for the base is scribed 
(Fig. 7). Mark the center with a 
center punch so that it can be re- 
ferred to later on in the process. 

Annealing has much to do with the 
final success of the work. Each time the 
work has been completely covered by 
hammer blows it must be annealed. 

In annealing, care should be taken to 
heat the stock until red. For heating 
several methods are available. & large 
blow. torch may 
be used, or the 
work ‘may be 
heated in a black- 
smith’s five. If 
you work in the 


country, a wood 
fire will serve, or 
the work can be 


Fig. 2. The tower stake (used to start 
the upper efter the disk has become bot! 


being quenched and thus save 
the labor of cleaning the metal 
byscrubbingitbeforetheham- 
mering process is continued. 
‘When very hot. metal is 
junged into acid, the liquid 
likely to splatter because of 
the formation of steam, In 
using acid, therefore, itis best 
to shield your face and cloth- 
ing with a piece of wall board. 
Keep the acid aviay from your 
tools also, as cid charged wi 
copper is not the best thing for 
hands, tools, or clothing. 
‘Anneal the disk thoroughly 
before beginning to hammer. 
The stake shown at the bottom 
of Fig. 2 is used at the beginning 
and is not changed until the vase 
has reached a height of 334 in. and. 
is 83 in, in diameter at the top. 
In metal raising allow the stake to 
support the work as much aspossible, 
A large silversmith’s hammer is 
necessary for this part of the work, 


and, indeed, for the larger part of the 
hammering.” The hammer blows are 
struck four in a set, and the last blow is 
allowed to rest on’ the work. Use the 
hammer to hold the work while the hand 
{s shifted to a new position, Ease in ham: 
mering comes when one iearns to take 
advantage of the natural rebound of the 
Hammer and, by 

simply applying 
enough force om 
the descending 
stroke, allows the 
hammer to hit 
with al its weight, 
‘As the hammer- 


ing progresses, be 


placed in. an ordi- careful to keep the 
ary heatingstove. form of the base, 

While water can Do not forget to 
be used for the anneal the. stock 
‘quenching, an acid frequently, for the 
pickle. is” better. time spent in this 
‘he pickle will re- way will be saved 
move the dirt and by the easier work- 
scale from the ing of the metal. 


Fig. 4. Turning in the shoulder with the hammer. 


work while it is  Noteparticslariphow the vaseis eld on the stake, After each anneal- 
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“A 45 Minute Job” 


DAY, a battered fender is a common 
occurrence. A few minutes in an up- 
to-date service shop will often make it 
as good as new. Almost every garage 
offers this body and fender repa’r service. 


To take care of these mishaps, Stanley 
has designed a complete line of Body 
and Fender Repair Tools to fit every 
place in automobile bodies and fenders. 


Mechanics—if you aren’t already equipped 
to render this body and fender service 
here is your opportunity to start a real 
Body and Fender repair department. Our 
new catalog No. 26 shows many new 
tools which have been added to simplify 
your work. Send for an up-to-date copy. 


The Stanley Rule & Level Plant 


New Britain, Conn. 


"The Choice of Most Mechanics” ey) 


STANLEY TOOLS 


Fe a ne ae A ee eS NE 


Here’s A 
BARGAIN! 


‘You can have a Cheney NAIL- 

ER, the remarkable nail-holding, 

nail-placing hammer at exactly the 

same price of an ordinary Cheney 
Hammer. 

Every Cheney Curved Claw Hammer 
carries the nail-holder. It is an integral 
part of the hammer. It does not affect the 
“hang.” It does not detract from the 
strength and driving force in the head. 
And this wonderful added convenience 
costs you nothing. 

A Cheney NAILER soon pays for ite 
self in the time and labor saved. You 
will find it one of the handiest tools 
you've ever owned. Try one. Your 
‘own dealer can supply you. 


The Cheney 
NAILER 


$1. 
1 Ib, Hammer 
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ing rescribe the circle 
for the base and flatten 
‘out the bottom on a 
hardwood cylinder. 

‘The second operation 
can be accomplished on 
& stake made from a 
discarded steel shaft as 
shown in Fig. 2. The 
process is to shape the 
bowl and to bring it to 
the right height; this is 
done as shown in Fig. 3. 
Hold the work in such a 
way that it is tilted up 
slightly at the point 
where the hammer is to 
strike. If it is held flat 
fon the stake, the blow 
will enlarge ‘the form, 
‘The blows should be 
such that the metal is driven down and in. 

‘At this point you may find that the 
‘one side of the vase has become higher 
than the other side. If this is the case, 
seribe a line around it with the surfa 
gage and cut off the ex- 
cess metal. 

After the vase has been 

ped and brought to 
the right height, the 
shoulder can be turned 
in, ‘The stake used in this 

is shown 

5. ‘The work 
hammered and an- 
nealed as before. The 
hammer blows ‘should 
start at the shoulde 
Careful work is necessary 
at the shoulder and neck, 
and a template should 
be used frequently 

If the vase loses its 
round contour it can be 
sai 
placing it in a 
Ing vise. The sides should 
now be planished before 
proceeding further. 

The next operation, that of turni 
back the edge, is shown in Fig. 6. It is 
difficult and. should therefore be done 
slowly and with the utmost care. If the 
turning back were done quickly, small 
cracks might appear, and these’ would 
become larger while the final shape was 
being obtained. The stake used (Fig. 6) 
is made from a flat iron bar by 
end so that it is 
smaller than the 

ice that it is to 
ino and of ‘the 
same shape as the 
turned-back edge. 

small _silver- 
smith’s hammer is 
needed until, you 

t the metal wel 
Founded “over the 
stake, an operation 


¥ 


Fe 6 


tiful facets on the = = S= 
metal. (See “Ham- 
mering Bowls,” P. 


Fig. $. The second operation a. 
turning in the graceful ehoulder- 


Using « rounded stake 
fod hammer to turn the edge: 


ee ees 


Fig 7. Dimecaions of disk, half‘nihed, and ‘process 
SSeuhed vere! and how the Butes are wmoves. Of soft soldering. 


S.M., Sept. '29, p. 92.) 

‘The work is now ready 
for polishing and buf- 
fing. If desired, an even 
‘coat of lacquer may be 
applied, as this will stop 
the formation of the cop- 
per oxide and thus pre- 
serve the finish. Care 
should be taken to be 
sure the coat is applied 
evenly over the entire 
surface. 

‘Though the two meth- 
ods now to be explained 
fare not part of the art of 
raising, they will be of 
interest to the metal 
worker. 

Instead of being ham- 
ered from one piece of 
metal, old teakettles were sometimes 
made'by bending sheet metal around in 
an inverted lamp-shade shape and joined 
with a brazed dovetail joint (soldered 
with molten brass). Being soldered in 

this way, the metal could 
be hammered over at the 
shoulder and in at the 
bottom. ‘The bottoms of 
the ketiles were made by 
soldering a flanged disk to 
thebody. Lids weremade 
from disks beaten to the 
form of wooden molds 

Many Chinese vases 
were made in this way. 
In fact, old pieces from 
all over the world seem to 
have been made by using. 
this dovetail construc: 
tion, 

‘Another way to 


forms is to 
This is purel 
mechanical processand i 
ite different from the 
ping of metal by ras 

ig it, A disk of metal is 
placed in a special lathe, where it is held 
against a metal or wooden mold which re- 
volves with the work. A specially con- 
structed steel tool is then held against the 
work and forces it down gradually into 
the form of the mold. ‘The work is re- 
moved frequently and annealed, to allow 
easier working and to prevent the metal 
from cracking or splitting under the 
strain. ‘The surface 

‘soften marked with 
a hammer to give it 
a hammered effect. 
Many pieces of 

| metal work are 
made in this way, 
but neither the 
dovetail construc- 
tion nor the method 

of spinning turns 
beautiful 


4 out the 
is work that a real 


soon 
oe ef SS 
suse afieey sae 
aa ene a connec 
pera ee sebeserengel 


‘Thateher ‘will de 
seribe ‘the’ 
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Your Home Shop 


101 


Needs These ATKINS “Silver Steel” Saws! 


HEN you start_a home 
workshop, or buy new 
Is, ic will pay you to select 
vs from the ATKINS line—at 
our Hardware Dealer's. 

Only in ATKINS Saws do you 
ct the world-famous “Silver 
Steel," which cuts faster and 
easier, holds its edge longer, and 
actually outlasts two or three 
ordinary saws. 

ATKINS makes a “Perfect Saw 
for Every Purpose.” A full line 
of Hand Saws for cross-cutting or 
ripping, headed by “the 4oo"" and 
“the 4or''—the favorite saws of 
fine mechanics the world over! 
And for the boy who likes to use 
good tools, there's our_popular 
fonior Mechanic Hand Saw" | 

Hack Saw Frames with the new 
ATKINS Silver Steel Blue-End 
Blades which have revolutionized 
metal cutting! They cut TWICE 
as fast and last SIX times as long 
as ordinary blades. 

Circular Saws—cross-cut, rip, 
or mitre type—in hundreds of 
fives, for the small hom: work- 
shop power outfit, up to the larg- 


ATK 


SILVER STEEL. 


ATKINS: 


ATKINS. 
CIRCULAR 


ATKINS 
Groover oR 
DADO HEADS 


ATES vie Sr Sel Nevo Bal Ser se 


wiN 


510 


INS 


est lumber mill saw. All are of 
ilver Steel, to cut faster, stay 
sharp, and last longer. 

Back Saws for fine work in 
cutting mitres, etc.! Dado Heads 
for power outfits, to ‘cut smooth 
grooves speedily!” Band Saws in 
narrow widths for scroll sawing! 
Circular metal-cutting saws! 
Machine knives for workshop 
planers! Files with sharp, hard 
teeth that cut faster! Cabinet 
Scrapers of Silver Steel! Saw, Filers 
and Saw Sets! Dozens of other fine 
tools for home craftsmen, 


See the ones you need at your Hardware 
Seore. Look for the ATKINS name on the 
blade. Its a sute guide to bette value and 


Mr. Happy- 
Man Says: 


E, C, ATKINS 
& CO. Est. 1857 
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Balanee, 
strength, 
stubborn 


A New Way to Emboss Leather 


Heavy Linoleum Is 
Used for the Dies— 
The Process Applied 
toa Small Key Case 


By 
F. Crarke Hucnes 


¥ CARVING simple dies 
Bisatas fast, 

possible to prepare beau- 
tifully’ embossed leather ar- 
ticles without the tedious work 
of and-tooling them, which 
vras the only process heretofore 
available to. amateurs inter 
cated in craft work. 

‘An example of this new 
method is the leather key case 
ilustrated. “It is intended to 
hold either one or two keys, 
for example, a locker and a car key. 
Other larger and more elaborate a 


| can be made in the same way at trifling 


value of correspond! 
ing novelties if purchased in an art leather 
store 

The special leather sold undler the trade 
name of “tooling calf” is the most satis: 
factory material; this may be bought at 
most large leather shops. If tooling calf 
cannot be obtained, some other suitable 


| variety may be selected from the stock 


| carried by a shoemaker. Even the leather 


resistance 
to wear .. 


‘These qualities, built into May 
lammers are reasons why they outlast 
f more ordinary hammers 
and years of hardest use... are 
chosen by experienced carpenters and 
skilled cabinet-makers. 


Heads prest-forged from high grade 
tool steel, each: 


claws will grip and pull the 
gest nail. 


sabia ERG at 
arowth hickory that has been alr dried | 
for yoers, pot inte tha heode'*for good”. 
Your dealer earriee the atyle and | 
weight that fite your grip and ovine. 
‘Weite un fora free copy of Pocket Hand 
book 20", 


Maydote 


Tenors 


‘The David Maydole Hammer Co Norwich NY 


taken from a pair of old shoes or a bag 
will serve the purpose, for after being 
lyed and, polished it ‘completely loses 


en LEATHER 


De 


FARAL LACING 


14 wooden blocks are placed, 


in vine, and the presvure applied by screwing up the jaw 


the appearance of old salvaged material, 

The die is made as shown by cutting 

the design into the smooth face of a heavy: 
piece of linoleum, An alternative way is 
to use two pieces of cardboard as shown, 
Also illustrated is the way to use the 
lie with felt pads and wooden blocks, 
he pressure needed can be obtained by 
using a vise or a letter press, if one 
available. The leather should be thor- 
oughly wetted before pressing or em- 
bossing. 

For the lace in the edges, kangaroo and 
wallaby skins are the two most commonly: 
used leathers, However, any t 
such as kid or goat is suits 

waxed, The method 
f cutting the lace and two 
forms of laced e 
shown, 
The holes for the lace 


Tt ence may be made i 

ERECT Naha oul ed ta on 

; the end, Im ether case the 

BD eee ae 

> than In, in dameter or 

| S ise, yeah iam 

| a 4 9 acd the whole ene should 

Healey pe palshed with ordinary 
ee eee 

i YN exes) MIE thot dresing or te 


<< 


TED 


a varnished or 


(a eneier tae 

j aS LO cv places here wae 
oi eS Mee eee 
cet = i Rl 

ry: tae wee eee 

Fe, Te aaa Bee, a 

—_ wis. paatae Gear aaa 

Bes ee SF a mons witha, the sn 

LE” me cies, Scie Se eg oe 


ae 
eet 
vise 


“The key case, methods of lacing. two types of die, and other 
etal” The leather should be bept taut while cutting the Ince 


respond with the original 
finish of the floor. After the 
first gloss wears off, no one 
will suspect that any patch- 
ing has been done—C.A.K, 
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New Pilot Super-Wasp operating from A. C. light socket now 
brings to all the wonders of world-wide short-wave radio re- 
ception! $34.50 is cost of complete kit for Custom Set- 
Buildersin U.S.A. Power Pack Extra, (Pilot's K-LILABCPower PILOT A. C. 

mack is recommended. Custom Set-Builder’s Price $16.50) gurre.wise 


New specially-developed Pilotron 227—the only tube good 


ftiough to operate the A. C Super-Wasp Spe Brill- developed by 
jantly illustrating that Pilotrons, endorsed by professionals, 
meet the exacting requirements of professional radio engineers, DAVID GRIMES 


experimenters and custom set-bulldere for distinctly superior JOHN GELOSO 
tubes! Newly developed Pilotronsarefirston the market—always! ROBT:S:KRUEE 


Your nearest authorized Pilot Dealer stocks the A. C. . 
Wasp, the Battery-Operated Super-Wasp and thecomplete Fil 
tron Line. Get Pilot's Catalog from your dealer or write direct. 


PILOT RADIO & TUBE CORP 


Wortp’s Larcest Rapio PARTS PLANT —£stablished 1908 
323 Berry Street, Brooklyn, New York 


TRADE MARK REG 
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‘y 
the pilot throttles 
the motor, the plane 
falters in its fligh 

then pitches towa: 
the earth ina nosedive. 
You hold your breath. 
The engine roars and 
the plane straightens it- 
self out, resumes its flight. 


What You Don’t See: The 
skilled and experienced 
mechanics grooming that 


plane for the air, many times, 
as- occasion using 
Nicholson Files. 


‘There are many jobs around a plane, 
motor boat or automobile that only 
a file can do. Beyond any question 
the best files for these filing jobs are 
those bearing the Nicholson Brand. 


In shapes and sizes for every need. 
At your hardware dealer’s 


= 


NICHOLSON FILE Co. 
Providence, R. 1., U.S.A. 


NICHOLSON FILES 


A FILE FOR EVERY PURPOSE 


Soins ser 
A Combination Shoe 
Box and Rack 


HIS combination shoe box and rack 

provides a handy place for shoes in 
everyday use and allows less frequently 
needed footwear to be stored in a dust 
proof container. 

Toestimate the inside length of the box, 
multiply the number of pairs of shoes by: 
9 in.; the other dimensions are as shown 
con the drawing. Although it is most prac- 
tical to have a back and bottom, they 
may be left out and the box ends fastened 
to the wall and bottom of the closet, 

In making the end pieces, care should 
be taken that the grain runs vertically. 
‘These ends can be made in two pieces, 
held together with cleats on the inside, 
If no floor boord is used, the thickness of 


4g in. should be added to the height of the 
end pieces. 

Fasten the ends, back, and front to- 
gether so that the ends are inclosed by 


the front but inclose the back, allow- 
ance being made for the floor and base- 
board mold 

‘The top and bottom next can be put 
in place, after the top has been beveled to 
accommodate the lid. 

‘The butt hinges for the lid should be 


may be used, followed by several coats of 
shellac, varnish, or clear brushing lac- 
quer.—Samurt Gore, 
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WORKACE Electric 


Recognized everywhere as the standard outfit for home and commercial use! 


‘The most complete all-clectrie wood- : 
working shop made. It’s guaranteed for Low Price 


includes 
all this: 


one year against defective parts and you 
can have it for only $9 down. ‘The Work- 
ace is fast, accurate, powerful and easy 
to work with; can be made to pay for 
itself either as a hobby or as commercial 


ican tise Nootmeaee BLO 


woodworking equipment. Nothing like it 
d. Send for complete il- 
lustrated description of the Woodworker 
and other portable machines. 


sold or adverti 


28.00 


J. D. WALLACE & COMPANY 
SILODK Sr. AT CALIFORNIA AVE, CHICAGO, TLL, 
20h MANKET stmET, SAN FRANCISCO EASY 


Consult telephone directory for branchaddrenesinvtherciin TERMS 


et Workers Rend Bem, feet $9 down 


Tyeant to know all about the Workace Electic 
Woodworker in Oi 
DiBend Sew CoRaddal Sew Shaper Cl 


Name. . 


4 
! 
1 
| 
~ | 
1 
1 
Address. i} 


Orpixanity >) 
YOu) should, not ok 
Your screw driver to 
B chisel, but ieis.a fine 
thing to have a screw 
aver that is 50 
i YOU can use fe as 
a hie ian emer 
Beney. ‘that 
‘what you get in a 
Bridgeport Red Crown, 
Its point. is dual tom- 
perellby the pyrometcr 
rocess—and telcetest- 
‘ed before assembly, 
Look at the picture 
shove, The craftsman 
riven his Bridige- 
pore Red Crown point 
Blea thru a" einch 
piece of steel, "The 
point has come through 
fi good ax new! 
thie exraordi 
nary Red Crown point 
{snot all, The Bridge 
port Red Crown has 
three other features — 
lust a outstanding, 
fead “about them be- 
low, ‘Then ask your 
ie to aha yd the 
ridgeport Red Crown 
identified by the 
bright red ergwn, atop 
the handle. 4”, 9” and 
6'—s0e each.’ It your 
dealer cannot supply 
Yyou, order direct. 


Why Craftsmen Choose 


arentoed 


‘ivet present 


Bridgeport, Connecticut, U5. A. 
America's Largest Makers of Sere Divert 


Bridgeport 


‘TOOLS and HARDWARE SPECIALTIES 
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table garden 
ly desirable to 
construct a’ vegetable and fruit stor- 
‘age room in the basement of your house. 
plan for such a room is shown in Fig. 1, 
the size suggested being 8 by 10 ft —large 
enough for most family requirements. 
iA comer of the basement shouldbe 
selected, if, possible, so as to requi 
building only one side and one end. 
the use of one basement sash, ampl 
ventilation is provided. The window is 
screened to prevent entry of flies and 
vermin, the screen being left on per- 
manently. ‘The sash is hinged at the top 
and provided with « hook go that it may 
t open except during extreme 
cold: weather. When the sash i8 Up, 
piece of burlap may be 
jung over the window 
to darken the room 
without seriously in- 
terfering with the cir- 
culation of air. 
The framework of 


building paper and 
matched lumber or 
with wall board, which 
prevents the heat from 
the furnace from rais- 


Fig. 1, the doorw: 
sealed’ against the cir- 
culation of air. The 
doors may be made of 
Jin, matched lumber, 


Storage for Garden Produce 


By L. M. Roem. 
Anintant Professor of Rural Engineering, Comet University 


Shelve arranged in this manset allow ample pace for storing a variety 
‘of trata nnd vegetaben,” Note the potato craterin te lower Might cormer 


and should be well strapped and braced, 

Potatoes keep better if they are in 
crates than if they are dumped on the 
ground or floor of the cellar, Place 2 by 4 
jn, pieces or 1 in. thick boards on the 
found or floor where it is desired to ot 
the potato crates. If merely dropped in 
place, the pleces of wood may be removed 
easily for cleaning the room. For only 
‘one row of crates placed along a wall 
pieces from 12 to 17 in. long will do. 
two rows are required, the pieces need to 
bbe from 30 to 3 in. long. Tt is preferable 
to place a second row of crates on the 
first, to save floor space 

If crates are not at hand for storage 
purposes, the four-bushel crate or bin, as 
jimensioned in Fig. 3, is suggested. Sin 

a. bushel of 

tatoes con 


ins 


ng 
four bushels may. be 
rade of one piece? by 
fiby 12 fey and. 42 
Tinear fect of 3¢ by 4 
in, boards. 
1 Te hy 4 In, pice 
it inte ix i 
fe “Mong,” and three 
icces, ere assembled 
foreach ed a8 shown, 
ihtenpenty common 
Malls, "Four picees 
the in, material 24 
Jn: long ae fastened at 
cach ede and ed by 
ing sixpenny "com. 
momma A space of 
Tin. is left between the 
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consists of five pieces of the 3¢-in. ma- 
terial placed on the sills to allow ample 
air space under the crates. If space is 
limited, one crate may be placed on 
another. 

Shelves for the storage of cans and 
fruit are built along the wall of the stor- 
age room, opr as 
shown in’ Fi 


wre part of the 
same construction. It is to be understood 
that the length of the shelving is deter- 
mined by the length of the available wall 
the framework. is 
material, assembled 
common nails. The depth of the shelf is 


7 gistevante Je 
TOR CANS Foe cleaning 


5 Stitt Goasses) 
A (naineo To 
‘i ele 
AEG. 
OE fade ausnet 
tiaahsiits CRATE OR BIN 
CCoartruction of shelves for cans, fourboabet 
‘eevtable Bion and. special Jelly’ glans tacks. 


153 in. the width of three matched 
“rooters’—tongued-and-grooved boards. 

‘The framework and shelving should be 
assembled away from the wall, so that the 
boards canbe lipped in from the end. By 
using eight, posts that are 6 ft. long, 
shelving 10 ft, long can be supported. B 

ting the five, shelves 12 in. apart, 
ce of 26 in, is left below the bottom 

, which gives ample space for vege- 
table storage bins. Two 153 in. long 
sect are nai tin ae sighs 
at the bottom, three bins 

‘The front boards should be removable 
to facilitate cleaning the bins. A simple 
‘way to accomplish this is by making and 
nailing guides to the fronts of the posts at 
the bottom as shown at A. A 1 by 2 
piece is nailed to the post and a 1 by 4 in. 
pilece fastened to it at the front, forming 
‘a pocket for the boards. 

A handy shelf for j 
made as indicated 
to the wall or studing 
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-“a hundred times 
more useful” 


“YANKEE” Tool is 


m 


‘ular job 


peter than an 
tool, 4 


of “Yankee! 
tool-making . . . from plain 
screwdrivers to spiral ratehet 
Serew-drivers: from push drills 
to beneh drills. 


A cheap imitation is an end~ 
less extra 


kee” Spi 


ral Screwdriver, is standard 


the world over. 


No. a1 #Y 

with set t 
No. 44 #Y: 

with adjustable tensi 


‘keo'” Pash Drill 
sion, 82.60. 

kee" Pash Drill 
$3.15. 
kee.” 


pea 


“ Ve sa 
YANKEE’ TOOLS 


TO HELP YOU MAKE THINGS 


NORTH BROS. MFO. CO,, Lehich Avenue, Philadelphia, U. 8. A. 
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Great strides in invention, 
great expenditures... 


An Advertisement of the 
American Telephone and Telegraph Company 


Bostvess, using the tele- & Keeping ahead of the new 
phone, eliminates space developments in Ameri- 
and time. The far-flung can life calls for great 
parts of an organization with strides in inventions, great ex- 
its dealers and customers are penditures in money. The Bell 
brought together by instant System's outlay this year for 
specch. The home, like the office, new plant and service improve- 
reaches out over an ever-widen- ments is more than 550 million 
ing circle of neighbors. dollars. This is one and one-half 
The telephone is tireless and times the cost of the Panama 
quick. It runs errands near and Canal. 
far, transacts business, keeps This program is part of the 
friendships alive. Telephones telephone ideal that anyone, 
throughout the house save time anywhere, shall be able to talk 
and fatigue. They bring the quickly and at reasonable cost 
comforts and conveniences of with anyone, anywhere else. 
the office to the women in the There is no standing still in the 
home. Bell System. 


Build a Ship Model at Home 
for Pastime and Pl 


B Eeaimien: 
‘en mins Bnd inane! & Cae Compe, Se nee re tat eae. 
Tia F ae erce MINIATURE SuttP MODELS, ENC: 
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How to Make a Drop 
Leaf Table | 


Te 


Because of Its drop leaves, this table re 
‘Qsves litle space when tet sgainat 8 wal 


HIS table is an exceptional applica. 
tion of the “butterfly 
the usual obtrusiveness o' 
closed it is still wide enough to be really 
useful in a narrow corner. ‘The table may 
be made of any wood, although the de- 
signer had mahogany in mind, 

In making the table, the top requires 
‘one center piece 3¢ by 10 by 24 in,, and 
two leaves 3¢ by 714 by 24 in. The edges 
may be molded to a hinge joint by hand, 
which requires suitable molding planes, | 
or it may be taken to a mill, The joint 
may be made square, if preferred, in 
which case the center piece should be 10 
in, wide and each leal 7 in, wide, The 


pedestals consist of: 4 3¢ by 12 by 2144 
a3 2 pes. B 4 by $34 by 2164 in C1 | 
by 2 by 18 ny Db 2 


Psy by 2 by 826 in 


by 934 in. They may be sawed by hand | 
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or taken to the mill with the top and 
bandsawed. 

‘When the marking and sawing have 
been done, fit pieces A, C, Dand B, E, F 
together with dowels. With a !4-in. vein- 
ing gouge, cut scrolls H. Smooth and 
sandpaper the edges and sides of all pieces 
and glue the parts together. Fit 134-in. 
wide brass hinges at G and assemble the 
pedestal, 

‘Try the top pieces to be sure that they 
are flush on the top and cut the leaves to 
the octagonal form shown, Make beveled 
edge cleats K. 34 by 2 by 7 in. and fasten 


with 14-in, No. 8 screws; these will pre 
vent the center piece of the top from 
splitting, Assemble by fitting 13¢-in. 


brass flap butts. Note the placing of the 
butt G in relation to the joint in the de- 
tail of the rule joint 

‘The table may be fi 
‘wood or stained as desired. 
coats of shellac, rubbed with No. 4/0 
sandpaper between coats and finished 
with wax rubbed to a velvety sheen will 
give excellent satisfaction, as it wears 
well under use,—C, x6. 


Turning a “Congo Cup” 


TURN the curious “Congo cup” 
lustrated, from a single block, would 
seem a difficult problem; yet anyone who 
‘owns a lathe can do it when the principle 
is understood, ‘The example shown, made 
by E. T. Armstrong, of Pasadena, Calif., 
contains twenty-five rings and is con: 
sidered by him to be the record. He calls 


igo it a “Congo cup” 


because it recalls 
—— 


those African belles 
‘Twenty-Ave ring cup 


who wear rings 
‘tod the special tol. 


around their necks. 
The requirements 
are a block of thor- 
oughly seasoned 
pear, apple, orange, or lemon wood, a 
double-ended tool, ‘and a steady hand. 
‘Turn the outside of the bowl of the cup 
with the two rings which encircle 
fore hollowing the inside. Cut the tings 
halfway through with one end of the 
tool and finish with the other end. In 
cutting the rings around the stem, turn 
the top one first. —H. S. 


vi we MT ie “—— 


tl 


[Se 


ach Gnished ring ia moved to one side. 


POPULAR SCIENCE MONTHLY 


13 


what they wanted 


1000 men wrote the specifications —130 formulas 
were tried tomeet these requirements. Now try 
the result for a week at our expense. 


Gerrunans:, Men revolted at the shortcom- 
{ngs of old-Gshioned shaving methods. So 
wwe sct out to achieve theultimate. We asked 
T000 typical citizens theit ideals so, a shaving 
Prepetsion. They wrote our specications. 


a THER gra boris et ut ull 
‘order, Time iy 129 ia 
Hf rejected out formaathen came sae 
‘cream has becomes leaders = 

Our method of ioxroducing, it has been 
unigae, We do not ask you to buy. Rather 
wensy "Waid ‘Try it Breed see if you lkeit™ 

86% of men, we find, who try Palmolive 
shaving Cream are suited 30 they Never reearn 
to former methods. Now to you we say Laat 
lend a teks fr tt Yo Prov, on Joar fa, 


the satisfaction wwe have given millions, Jose * 
aie coupons "We fick that we ab 
‘via you. 


5 outstanding features 

1. Multiples itself in lather 250 times 

2 Softens the beard in one minuce, 

3. Maintains ite creamy fullness for 
10 miautes on the face. 

4. Strong bubbles hold the hairs erect 
for curing. 

3. Fine after-effects due palm and 
olive ofl content. 


Now mail she coupon, please 


Even though you are suited with your 
cnr fy outs, plesse. We take the 
sk-not you. Just mail the coupon. 


PALMOLIVE RADIO HOUR Broadcast every Wedsesay night ffom 980.0 10:50 p.m. eastern 


Sine: #30 09:30 pm, cota tine; 79010 50. 
‘Sme over sation WEAP and 39° sasoes 


ean 


~foosstan tne: 630 9790p. Pacibe Cout 
‘with The Nasional Compan: 


‘Toadd he fal souch to sharing larary, we have created Palmolive Afr Shaving 
‘Ta Cipeciy fo sna Tey the maple Weare vending re wich the Shaving Cream. 


mu 
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In One Box! 


motel Tools for 
98% of all Threading Jobs ° 


“7 ITTLE GIAN 
311 might easily be 
alled the world’s most 
practical screw plate, For 
there—compactly packed 
Jn one convenient box— 
fore taps and dies to take 
care of 98% of all the 
threading jobs the average 
man or mechanic is ever 
called upon to dot 
Perhaps that’s one reason 
why “Little Giant” No. 311 
{is used more widely than 
any other screw plate ever offered for 
ssle, Another reason might be that 
each tap and die in the set bears the 


Greenfield trade mark —a 
sure sign of precision, long 

‘wear, faultless periorny 

Greenfield makes small 

tools of every size and 
variety—for every con. 

ceivable need. Back of 

‘each one is a tremendous 

amount of engineering 

research and experimen- 

tation, carried on by the 

world's foremost makers 

‘of small. precision tools. 

Yet their prices are not one bit higher 

than you expect to pay for fine tools. 

Write today for Catalog Ne 


SMALL TOOLS 
TAPS AND DIES 


SCREW PLATES 
TWIST DRILLS 
REAMERS 
PIPE TOOLS 


NEW YORK: 
15 Warren Sure 


DETROIT: 228 Congress Seiee, W. 
Canadian Plant: Greenfield Tap & Die Corp. of Canada, Led., Galt, Ontario 


Bi 


seed 


Sheva ew TOU Ca Mabe 
Fine Guy Beh ome 


Blueprints for Your 
Home Workshop 


"TQ, ASSIST you in. your home workshop, 
Portax Sexrxce Moxey offers lange 
blueprints containing working drawings of 
umber of well-tested projects. Fach subject 
can be obtained for 25 cents with the exception 
fof certain designs that require two or three 
sheets of blueprints and are accordingly 0 or 
73 cents as noted below, The blueprints are 
each 15 by 2 


Popular Science Monthly, 
Sil Fourth Avenue, New York 

Send me the Uneprint, o Blueprints, T have 
underlined below, for ihich 1 inelov, 
. «dare cents 
Airplane Modele | SA. Five-Tube (battery 

‘ere 

$0. 36;in. mine-ott-| 55. pive Tule Detaile 


1395.min) 
106 Tract 


flee ee’ 


48, 20.im Racing Yacht 
Stis283,"ctipper 


bidou', 28 
61-62. Viking, ioe 
ek eietbey Motor 
14-75-76, Séetta Marla 

(iin bull Woe 
W888). May flow 


iy 
| tose eng 
ie 


Biuenose, Tae 


Toys 
2%, Pullman Play Table 
38: Tea Cart" Whee 


Gerace 

$4, Binds ahd Animale 

or Eiedberek 
Plane 

12. Colonial Dats 


edernintie 
a1 Medgea Fold- 
%. Thee Modern 

atic 
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Se ial Os Why wait... 
| 


~ to enjoy a 
better car? 


SA project 
AAfer either “ANY fine quality ears with 
e home wark- thousands of unused miles 


shop or the wood- 
working shop, 
the child's chair 
illustrated is at 
‘once useful and 


await you at reduced prices. 
‘You miss the first and greatest, 
depreciation when you buy a 


fnatructive, The pi teaitens 
onl pce i the hnermcts Let this free booklet, "How 
{og division of a shop problem compe to Judge a Used Car,” help 
tion for teachers conducted by the Edu- , ; one kien 
tion for teachers conducted by the Ed you pick the right motor car at the right price. Read this booklet 
Rane Lepestcarnn Oe EDEN EOS then buy your used car where you get the full protection of the famous 
GC. A. Sylvester, who prepared the de Studebaker Pledge. This Pledge provides five days driving trial with 


sign, is an instructor in'the North Con ai 
tinuation ‘School, Pittsburgh, Pa. Tn a the used car of y 


Tong and carefully developed’ instruction choice, Certified cars 
sheet which accompanied his drawings, carry a30-day guarantee. |] PA to the Public 


Pt cil'schale make a very attrac Ail prices aremarkedin || Om Used Car Sales 
tive project for the junior high school boy plain figures, The Stude- — 

BEE ae soe ies nioemeeieien Paver Pledge ts: your mindy mare 
ther tsan acentive to make I for le F ia sets Seen 
brother, or a set of four forms a fine gift greatest guarantee of com- Mt price, i as the eo our 
for sister to use with her table for her tea plete satisfaction with the iy malesaln 
marin teat rorisdazaiedal | Gud car you uy. 2 Aiea ara 
Reveloped on « produc Don't let false pride or polenterd jade pete 


rial shop. ‘i fear of high prices keep 
he writer is now making th you from en 


acces pare and fre sevice on nt 
ga bet- jonmente 


in his shop for the Board of Edu 
to supply seats for the primary rooms of ter car. Send for this free Eaecyurchner of «utd ar may 
the dilferent public schools. A monetary Keokak eine okeca wil ive it for five days, and then, if not 


credit, is. granted supplies and P * 
mate bed, thus reducing the cost pet iteanteach you—buy your 
pupil in his department. Further, he is used car under the terms 
making the chairs from lumber saivaged | of the Studebaker Pledge 


from large packing boxes supplied by the 
near-by mercantile establishments. 

may be a suggestion to the boy having. 
home workshop. He might ask a hard- 


—you'll be pleased! Mail 
the coupon—now! 


Builder of Champions 


saat: | 


1 Dept. 1611, South Bend, Indiana 
Please send me copy of "How to Judge Used Car” 


‘The joints are held with glue and screws or mails 
[Note the method of joining frame for the test 
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A Real Drill for very Man ! 


NO, JOST 


NO.2051 


Bogine afore 


font sconomeal source tf relate 
‘oy scline 


Pole offers, yo 
OF id, there's 


Pay 


a2 Band Saw 


era Bs 


Bont BS 


Tame au eficientty on 


Iv’s a brute for work. Drills in metal 
or wood. Lots of power. Will opera 
grinding and polishing wheels, wire 
brushes, sanders, buffers, ete. West 
inghouse motor. Full ball bearing 
spindle. Long life. A mighty good 
drill to have around. None better is 
made. Rated 14-inch general drilling 
in steel, overall length 1134 inches, 
weight 436 Ibs. Price only $24.00. 


voltage in or- 


day at your Dealer's 
or send check or 
moneyorder direct to 


Goodell- 
Pratt Co. 


Greenfield, Mass., U. S. A. 
Onder shipped same day reccived. 


PARKS 6 


WOODWORKING MACHINES, 


(rn ikaa bie prducion ott 1/4 he ont 

fae apaceregsred only 20 chen, Dee any 

ind ene’ or aery work Wie Jor orca” 
"The Pari Wondering Machine Co. 
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[ 


ware dealer or a dry goods merchant for 
a box that would be suitable for making 
the char. 

Since mat 


of the parts are duplicates 
S necessary to lay out only 
‘one piece of each set accurately; the fin- 
ished piece will serve as a template for the 
others. When the chairs are to be made 
on the production the templates 
may be made from sheet metal. 


soe pane 
Picts Oicx 


pena" 


| ana" 


Sear suas 
Tick 


Lyrtonr seat 

‘star Sek 

EUpONT cs 
ck 


erect ao, 
ree 


sor 
SE Bren 


one piece in ad 
2 template for 


How to Fix a Galvanized 


repaired 
by applying strips of canvas and using 
ordinary house paint thickened with 
ster for the bonding agent, 
The drainpipe illustrated is an example 
of this method. Although seemingly be- 
was effectively covered, 

rs were added t . 
The pipe is removed, if pos 
generous coat of the heavy ps 

to it and to one side of the 
vas of cloth strips, ‘The strips then are 
wound in spiral fashion until the hole or 
holes are completely covered, After the 
bonding coat has thoroughly dried, two 
for three coats of oil paint of the desired 

color are applied to the entire pipe. 
To repair gutters, proceed in the 
applying the 


nt applied 
in. wide ean. 
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Boring True Sockets 
in Turned Work 


Y USING the simple homemade 

steady rest illustrated, it is possible 
ito bore holes for the tenons of a three~ 
\iece floor lamp standard or similar parts 
the lathe with certainty that the joints 
will be perfectly aligned. 

‘The framework of the steady rest is a 
piece of plywood, cut as shown and 
screwed to a block that can be clamped to 
the lathe bed. The three guides are 134 
in, wide, each being provided with a slot 
wide enough to take a }-in, machine 


‘The stendy rest holds the stock on its true 
Center Tine and inuen centered, hole: 


screw. One is placed at the bottom, and 
the others are spaced at 120° apart. 

In preparing the stock to be bored, 
fs necessary to nail a piece of 3¢-in 
plywood to the end which is to receive 
the screw center at the headstock. ‘The 
purpose of this piece, which is turned 
down with the stock, is to give a good 
stip for the screw center so that the stock 
will not slip during the boring operation. 

‘After the stock has been thus prepared 
and turned to shape, the steady rest is 
mounted on the bed, and the tailstock is 
brought up and engaged with the 
center. ‘This insures that the work 
is lined up’ with the centers, and. the 
guides can be adjusted to suit, smugly but | 
Not too tight, A little oil or grease is next 


applied to the guides to allow smooth 
turning. ‘The dead center then can be 
removed and the hole bored with great 
accuracy.—L, Sr. Joun Hey, MD. 


Indexi 
B. ARKING graduations on the 
jock spindle, you can reduce 
the tediousness of drilling stock to exact 
depths in the lathe. 
Ifa milling machine is not handy, place 
the spindle in a lathe chuck and'cut a 


¢ Tailstock Spindle 
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Watter EckerSALt tells Jim Henry 


“| like that winning kick... 
MAN, it's a great Shaving Cream” 


“AS man to man, Jim, let me tell 

you that this new Menthol-iced 
Cream is ©, povnte 0, D. I can't say 
it makes me a betier referee, but it 
docs make mea more comfortableone. 
like that tingling, cooling kick. Tegets 
a cheer from me every time shave.” 


If ever the “winning kick” 
authority, Valter Eckersall, 
He's made more of them himself, and 
seen more made, than anybody in 
the game. (Check me up, fans. I'm 
mighty near right—Jim Henry.) .. « 


There's a triple cool, pep-up-and-go 
feeling in a Menthol-iced shave that's 
typically young—modern! Morning 
igonche and triple col shaves just 
don't go together. For—as skin 
specialists have found—Menthol- 


iced does three definite things to your 
skin: (1) tones tired facial nerve 
2) heals minute sha 

G) protects the skin. . . Try 
‘young man’s shave! At any druggist’s 

in the orange striped e: 

2 Tyee oF MENNEN= 
Mennen is the only manufacturer 
who makes two kinds of cream: 
Take your choice—Mennen Without 
Menthol—for years the standby of 
millions of ten who know a quick 
smooth shave when they get on 
(In the green striped carton.) Ne 
—Mennen Mentholiced, «« 

Both creams have Dermutation— 
the exclusive Mennen process which 
softens the beard, lubricates the razor 
and tones the skin! . .« 


ton 


M & N N E N SHAVING CREAMS 


TWO KINDS—MENTHOL-ICED AND WITHOUT MENTHOL 


A MAN'S 
CHRISTMAS GIFT! 


Here's a new Mennen gift!—It's just the thing 
or Gt Ie's 


sixteen-to-the-inch thread on the shank. 
Cut a line the full length of the threads, 
so that it will be on the top of the spindle, 
and mark divisions along this line every 
four threads or 34 in. 

‘The movable indicator is a pointer with 
fa slot to fit the shank of the tailstock 
spindle lock bolt. By setting this at zero 
at the start of each operation, the depth 
drilled can be noted. —G. S, 


to please any shaver, 16 year old. 


the new Mennen for Men Christmas Box. A 


snd Mennen Talcum for Men—all for $ 


at your draggst. A real bargain! 
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Top Talend Sew 
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How to Perform Five 
Simple Tricks of 
Pocket Magic | 


Yourself} 


By Gronce S. Greene 


roa ow 
F =a 


mess [= 


Fig. 1. The red candle cover about to vanish. 
King uaed to move the magic gif ball 


) 7 OU may have been mystified and en- 


tertained on various occasions by 

neat little tricks performed by an 
amateur magician at the dining table, 
Pechaps you wondered if you could dupl- 
cate them if you knew their secrets. 


GET thee points about the 
‘new Paint-O. Matar —A. 

one-piece Gun with pistebtyie 
Erp. Pinger set—hand. rent 
‘To finger eney-puling trl 
{se. Air Valve with porthole to 
Sxpase ais when aot spraying 
sd moter a anning. Hook © 


At your deater's 
pene Soo 


can. By proctsag the folowing ech, 
you will be able to achieve astonishing 
effects, 

The Color Changing Wax Candle, An 
ordinary colored wax candle is exhibited 
and lighted, ‘The performer extinguishes 
it by taking the wick between two fingers 
—and it instantaneously’ changes. color, 

‘The candle is unprepared, say blue in 
color. A piece of red silk i placed around 
it and held with pellets of wax, so that it 
will appear to be a red candle. ‘The lower 
cend of the silk is fastened to a length of 
black cord, which passes up the perfor 
er's right sleeve and down the left and is 
tied to the left wrist. ea 

On grasping the wick (Fig. 1) the 
performer extends his hands, shortening 
the cord and jerking the red’ silk up the 
right sleeve. Presto! the candle is blue 
and may be passed for examination, 

The Traveling Golf Ball. This is a good 
trick at sport affairs, An unprepared 


Mande Up! 


if you're one of those fellows who think that wor 
‘aloe hada cat be leaned, Pt Bet you've never 
‘ied Lave Sep 


‘Geta cake or two tonight and see if I'm aot right 


George Ue faseSoap Man 


Lave costs a dan (or 6 for tee medion sie cals) 
SE Spy dade memery woe, But you amt to 


Proctor # Gamble, Dept.X-1129 


Fig. 3. How spicit writing ie done on a card 
‘with a Si of pencil lead Band to a thie, 


© This sat on an advertisement im POPULAR SCIENCE MONTHLY signin the approval of the INSTITUTE OF STANDARDS. See page 


Fig. 4. The unprepared needs being changed 
for strung neces under cover of the bande 


golf ball, which may be borrowed, is 

laced in the center of the dining table. 

he performer makes passes over the 
ball, and it rolls to him and finally falls. 

Underneath the table linen place 
small wire ring (Fig. 2), fastened to a 
cord. When the ball is set on the linen 
over the ring, a gentle pull on the cord 
will m 

Spirit Writing.” A calling or business 
card is borrowed and held in the per- 
former's right hand. He asks a member 
of the audience to call a name or some- | 
one’s initials, When the card is handed 
back, the name or initials are found 
written on it in pene 

"The secret is a prepared thimble with a 
piece of pencil lead fastened to the end 


(Fig. 3), "This is “palmed'” in the fleshy 
part of the hand between the thumb and 
the first finger. In holding the card as 


illustrated, it is easy to slip the thimble 
con the first finger and write the name or 
initial under cover of the card. 
edle Swallowing. This was a famous 
Houdini trick. A’ piece of thread. is 
‘wound around some loose needles, which 
are placed in the mouth, ‘Then the per 
former slowly pulls the thread from his 
mouth with the needles threaded on 
In the regular version, a duplicate set 
of needles is concealed in the mouth 
beforehand, and there is some danger of 


te - 


lg. 5. The menage, passing through the slit, 
in full view after the envelope ia sealed. 


‘swallowing them. A safer yet perfectly 
Sige af Ya 

‘fhe spool of thread ha the dopa 
set of beaded cede elds 
breaking off a length of thread and asl 
S'member of tie audience to weap fl 
around some needles selected from a 

ckage, the performer retains the spool 
In'his hand..Mefore setting ft down, be 
reatbes fot the les tents sad teed 
and, under cover of his hands, shoves 
thei inside the spool and lacs the 
Inte ona tall, Py the Soper 
natural action, the threaded needles have 
‘been pushed out into his palm (Fig. 4), 
ready for the pseudoswallowing gesticu- 
iebike ed the abeontone ation of 
the nels one by age on te thread. 

‘Mind Reading. Spectators have to 


write questions on cards, which the per- 
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qa 


if ‘you install 


us 


UM yey, 


WILLIAMS OIL HEAT 


LL winter—and for winters to 
come—your family will be 
thankful stall 


hefore open now’ 
the new 
F, and enjoy genuine 
ing at a new low pric 
ior, a sn 
represents a reduce 
investment, and is suitedto homes 
of nine rooms, orless. Itoperates 
in the same way Oil-O-Matic does 
—burns any i 


A RADIO 
TREAT f 


‘Tuesday night. Fri- 
day nighte at 8:30 
Central Time tanein 
WGN, Chicago. 


L 


ily will he delighted with the even 
temperature, automatically maine 


tained by Oil-O-Matie Junior with: 
‘out work or worry. Happy because 
rooms no longer 


e either 
«dor ehilly. Aj 

tive because dirty 
ashes are gone forever. 


dusty 


Get the Facts From Owners 


90,000 homes depend 
ns oil burners for auto- 
efficient heating. Mail this 
coupon for names of those in your 
neighborhood —and for details of 


WILLIAMS 


IEOMATIC - 


HEATING 
THE NEW JUNIOR MODEL 


WILLIAMS OIL-O-MATIC HEATING CORP., Bloomington, Ilinois 


Exerysmallhome,6roomsorless, 
can afford the comfort and con 


| Nome. 
p 


a dependable wapply of auto. | 
wie, Henn health ol het 


| Address... 


+ City 


|, Williams Oi-0-Matic Heating Corp, Bloomingtoo, IL 


| Please send me all the facts on this new low priced 
| OiL-O-Matic Junior. Tell me how Lean install off heat- 
| ingin my home by paying only a few dollars now. 


ee 
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Capacity 
For Hard Work 
and Hard Knocks 


Than Any Other 
Wrench Made 


Tested in the laboratory, 
tested on the job, the 
TRIMO pipe wrench has 
won the unquestioned 
ition ae the strongest 
longest wearing of all 
pipe wrenches. 
Ever wrt of this accuratel; 
made Pool is steel, selected 
for its stre: and further 
toughened by heat treating. 
If you want a wrenel 
face and Le > ion er 
you have ever used before, 
ask your hardware dealer 
for a TRIMO. 


TrRimMo 


Pipe Wrench 


TRIMONT MFG. CO. 
Roxbury (Boston), Mass. 


former seals in small end-opening en- 
velopes—like pay envelopes, He then 
answers each question, tears open the 
envelope, and returns the question with- 
out looking at it 

A slit has been made on the backs of 
the envelopes, near the opening. As the 
cards are placed in each, they pass 
through the slit so as to be readable from 
the back. (Fig. 5). A pile of the sealed 
envelopes can be held in the hand and 
cach answered in its turn. Of course, 
when the envelope is torn open, the tear 
is vigorously and apparently carelessly 
made at the slit so that the evidence of 
trickery is destroyed. 


Lathe Sanding Drum Split 


to Make Clamping Easier 


FOE 2 ing wogieturning lathe, the 
drum sander illustrated has "two 
advantages over the ordinary solid type. 
Tt makes changing the sandpaper easier 


and allows the paper to be drawn so | 4% 


tightly that the surfs 
fd een as the wood Isl 
Cat two pieces of soft white pine, one 
‘36 by 23¢ by 1434 in. and the other 134 
by 239 by 1445 sten them together 
with ‘oe, placing a piece of coftmon 
wrapping ‘paper between the Rlued sur. 
faces so that ‘they can be split apart. 
enter each end, place the stock ia. 
lathe, and turn it down to 2% in. in 
diameter. Drill a hole near each end to 
receive a 3¢in. bolt and eounterbore 
receive the head and nut. ‘The two por. 
tions of the drum can now be separated, 
‘To load the drum, it is necessary only 
to place the sandpaper as shows, ‘With 
the'two bent-overlapeset over the opened 
tsiges of the drum. ‘Tightening the bolt 
then draws the paper aut, 
‘The drum is held in the lathe by the 
same’ center holes. that’ were used in 
turning it—Dick Hutcutsoy. 


is almost as true | 


—_——___. . 
Here’s the Perfect 
VALVE GRINDER 


Saves time! Saves moneyi 
Does a beter jobt Fis 
any car A Real Mechanic's 
Tool Tey keand compere 
the rena Seat porepald 
Promply oa receipe 
theremarkably ow price, 
$2.50—Order 
fours coda 

Motor’ Improv 
spent, Iocn 352 
relinghaysen 
‘Avenues Newark, 


few Jersey. 


(8 Red Top 


NON-RING. 


Valve Grinder 


‘Made by the Makers of PUROLATOR Oit Pileers 


Set Yourself Up In Business 
For Only $4.75 


anaes 
ae f 
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Spanish treasure galeon model built by 
‘Theodore, Jansen with the guidance of 
Poroan Sctance Mowrity Blueprints 


Will It Be Galleon 
or Clipper Model 
This Year? 


RE_ you going to build an historic 

ship model this season, either as 
‘4 Christmas gift or just for the fun 
of it? Certainly no hobby gives more 
pleasant and satisfactory occupation for 
the lengthening evenings of fall and the 
storm-bound nights of winter. 

What model to make is a matter of 
personal prefer- 
ence, There are 
ten to choose from 
in the list of ship 
model blueprints 
on page 114, not 
counting the mod- 
ern fishing 
Schooner Blue- 
nose, ‘These all 
were designed by 
Capt. E. Armitage 
McCann, nation 


authority on ship 
models, 
The pirate 


‘The bell mount and 
era deck airway, 


galley, the Viking ship, the small Balt 
more clipper, and the scenic half-model 
of a barque are relatively simple to build; 


the others are more elaborate, although 
all are intended for beginners and have 
been simplified as much as possible. 

‘The model illustrated is a Spanish 
galleon constructed by Theodore Jansen, 
of Newark, N. J. In sending eight pho- 
tographs of his remarkably well-built 
model, Mr, Jansen wrote 

“Accept these photographs with my, com 
pliments for the wonderful blueprints of ships 
Jou have issucd (all of which T possess), alen 


MOST what? After al, oot of che 
Welter of technicalities, claims snd 
counter caims, chere is but one thing 
thae the Home Owner expect from his 
heating plast snd that, living comfort. 
So when you are urged to get the w- 
mom barat our fn tee cy meas 
0 make each ton of coal ot gallon of oll 
fbre,uP for your confor: hx grenest 
wating powel, 

Your hecing pla, 90 macer what 
is —_ simply yma ofa rep] 
some radiators. Yet tis of utmont ia 
portance that dhese things which makeup 
Four heating plane receive the greatest 
Sstsezoce in their effore to provide you 
Simple, comforting waraih incvery room. 

nhac acouas, inulation shouldbe 
fetang plas, Tete hie, Goes 
tion as to which imumlation because 


UMMBING and 


‘readily by 
‘red band on the ine 
cveey length 


et the UTMOST 


out of your fuel 


Johas- Manville, oldest and largest manu- 
factarer of asbestos insulations, has spe- 
ally designed and made Improved As 
bestocel for this purpose. 


Asbestocel is pipe covering built to 
the proper thickness and made in 3 ft 
lengths which can be cut and mired 
for shore places. Teis constructed t0 lin 
prison whhin inelf a vast amount of 
onscltcalating si. Because the alc (8 
imprisoned in cells ic cannot circulate. 
[Berause it cannot circulate ieannot carry 
off heat that should be safeguarded on 
its way t9 the rooms of your home: Im- 
proved Asbestocel ‘x your pipes wl 
provide more warmth than you wou 
Stherwise receive, and do ie at an em 
phasic saving in el, 
You may want to kaow more about Im- 
owed Asbestoccl Pipe Lasulation, 
‘ot mail the coupon below to 
‘our nearest branch, cody? 


Johns-Manville 


IMPROVED 


ASBESTOCEL PIPE INSULATION 


JOHNS-MANVILLE CORPORATION 


New York Chicaro 


Cleveland 


San Francisco Toromo 


Please sead me further information about Improved Asbestocel Pipe Covering. 


Name 


Addr 
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A Practical Shop—for Practical Use 


Even though you want a shop just for the 
‘fun of making things,” you 
ry down on the job.” 
That's why you will get more satisfaction 
Bey felis invested out ofthe “Ar-Con 
tilitool than any other workshop on the 


sanding disc and table; grinding wheel: 
Cotton ‘buffs; drill chuck; turning tools: 
fand full accessory equipment, the Ar-Con 
Utilitoo! comprises a complete workshop 
‘that will do what you want it to do, 
in the way you dor 


FREE TRIAL—EASY TERMS 


os 


THE AR-CON TOOL CO. 
TOLEDO, OHIO 


Be incre st hsisse, one 


AAAS Ret decal stout te tl ce, 


PORTABLE 


on 


Shoe 
Bills 


(fustasteed to tk’ Buy 
“your lee dealer at 


Haf-Soles 
50¢  60¢ 


Hat les ae made to Bt every ste shoe. Can be 
engin rl aes thes ering te de 
SST UE Ahere nee unl the upper are ae 
Money Back Guarantee! 
ae rected, Lai Halse ne guaran 
SPREE Sd wear Sed your order tedag? 
The Las-Stik Manufacturing Co. 
Dept. Rt Hamilton, Ohio 
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x interesting and wae magazine 
‘0 doubt you have been swamped wit 
other photos of ship models bult by your 
magazine readers, but T thought the incised 
Petures woul interest 0 a8 T have cabo 
fated on the omamental work and also de 
ese diferent bate, the ara of wh 
ait up ike ripples of water, while the sides 
Contain a conventional wave’ design tnd the 
Bol teal sapere ty two wates om each 
“'T found presshoard. such as electricians 
use, which comes in all thicknesses, very Use 
{ator small parts that had to be perforated. 
Te is stronger than wood, yet can be bent a: 
‘most doable before breaking, an advantage on 
ert have to be curved 
; ‘are of copper bento. shape, 
shellacked, and covered with vole. ‘The stita 
ing of the sail surface is af cours, done before 


sent to ai 


¥y reader for fifty cents, 


Builds Modernistic 
Cupboard Cheaply 


Cupboard made of plain boards but distin 
{Euthed by modern ‘weatment of bookshe 


(ONG before modern furniture took 
place generally on the market, 1 

wanted a cupboard that would be useful, 

ornamental, and inexpensive. 

After the cheapest kind of siding had 
been obtained, the cupboard was built 
to fulfill my idea of having two com- 
partments to store material, with doors, 
and an opening along the top for books. 
‘The back was covered with wall board to 
make the cupboard dustproot 

‘The wood carried a decorative grain; 
so a walnut oil stain was used as a finish 

rubbed to bring out the figure of the 
‘wood, which was then waxed, As the 
top, a broad shelf, is used for vases, an- 
tiqde brass, and the like, this piece of 
furniture is quite fitting for a studio or, 
indeed, for other surroundings. 

Imagine my surprise and interest, upon 
picking up a recent book on decorative 
art, to see a photograph of « cupboard 
almost identical to mine. Of course, a 
high grade of wood was used, but I could 
discern my idea—Ctara M. LANcsvox?, 
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Coffee Table Made 
from Old Taboret 
LMOST any 
old-fash- 
ioned taboret or 
spindle-legged 
Mand, now. re- 
jing peacefully 
Ir the ttle, can 
be converted into 
anattractivecot- 
fee table. ‘That 
shown at the 
Tight ‘was rede 
signed by Mrs. 
Dorothy Brown 
of Monroy 


‘The 
Took nie « aboret. 


converted. table 


Calif,, from a 
stand which had been an heitloom. | 
The main alteration is arranging the 


legs 50 that they are more nearly vertical. 
This is accomplished by removing the piece 
under the top, trisecting or quartering 
it, depending on whether the original 
table has three or four legs, and placing | 
each section farther out from the center 
the table, as shown below. ‘The legs are 


UNDERPIECE TRISECTED 
‘AND OPENED OUT 

‘To make the legs more nearly vertical they 

ttre removed and spread apart at the top. 


replaced after they have been cut down to 
a length of 18 in., bringing the top down 
to the height of the average coffee table. 

If the top and legs have many carvings 
and old-fashioned decorations, remove 
them, as the modern low table is marked 
by its simplicity. 


Desk Drawer Hides Lamp 


YY SCREWING a socket on the inside 
‘of a desk drawer, it is possible to pro- 
vide a convenient lamp without marring 


Scone LAMP 


iy 


the appearance of am antique desk, For 
vse, the drawer is merely pulled out and 
inverted.—Joseru Bracxsteis. 
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FREE! 


A whole week's 


Does your 
morning shave 
last as long 


as you wish? 


Now millions of men can answer 
“yes” because they've adopted 
small-bubble lather. 


WAT 2 sstisfying, morning shave 

when you know it’s close enough 
really to last. No supper-time worry as 
to whether you need a second shave. No 
evening embarrassment, That satisfa 
tion is known to every man who uses 
Colgate’s small-bubble lather. He moi 
tens his beard scientifically, s0 it comes 
off close. . that’s why his shave is longer- 
lasting, Small bubbles moisten the hairs 
at their base, as big bubbles can't, 


Compare with ordinary lather 


We invite a critical comparison 
present lathering contrasted with the 
Colgate way. 


‘The minute you lather up with Colgate’ s, 

two things happen: 1. The soap in the 

lather breaks up the oil film that covers 

each hair. 2, Billions of tiny, moisture- 

laden bubbles seep down through your 

beard... crowd around each whisker 
+ soak it soft with water. 


Instantly your beard gets moist and pli- 
able... . limp and lifeless ... scientifically 
softened right down at the base ... ready 
for your razor, 


(COLGATE, Dept B-1771,s95Fitth Avenue, Now York 


Please send ma, FIRE, the seven-day trial 
tube of Calent's api Shave Crean; als a sample 
bettie of “Aftershave,” 

Name 


Adres 
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saree euttine ATH ES: 


SIZE 9X5\ONLY 


A Spring Tool for 
Thread Cutting 


SPRING tool for cutting fine, accu- 

te threads on a lathe is a valuable 
addition to any machinist’s or tool- 
maker's kit and therefore forms an es- 


New Modet 
|SOUTH BEND 


‘The holder is machined from one piece of 
sock it hae a pring to supply the tension. 


| pecially good project for high school oF 
vocational school machine shops. 

"The design illustrated was developed by 
E. C. Youngbluth and J. F. Faber, in- 
struciors at the Academy High Scho. 
Erie, Pa. It has several desirable fea 
rei. The holder can be made from one 
piece of flat stock and requires no tem- 
pering, because an auxiliary spring, which 
is replaceable, supplies the exact degree 
| of ‘tension needed for any specisic job, 

Furthermore, the holder can bec 
verted into a rigid tool by the insertion 
of an H-block, if so desired. 

‘The coil spring and adjusting serew are 
made from spring steel and machinesteel 


Prices of Popular Sizes 
of Quick Change Gear Lathes with Equipment 


Here's the Newest Idea 
im Model Atrplanes:— The 


“American Eagle”’ aus Sanaa sedis) RT SA 


Wing Spans 26 in Inserted block, which makes ea igi tel 


ctively, while the other parts are 
fashioned from tool steel. Only the 
auxiliary spring requires tempering, 
‘The operations are as follows: 
1. Plane sides 
2. Plane bod 
3. Locate and drill % in. dia. hole in goose 


== 
Sees 
3 Be oak 
a Poser See ct a. | | ok Hee Sad nb opie bl Sree 
gees “pees ttt || "Ett mene 


f body to required thickness 
form. 


‘Au Automatle Lock-Geip Ratchet Wrench ing screw. 


Sed VE ‘6. Mill slot in gooseneck. 
Paral = 
PERS 
S Ps 


Sa Poste ss oan Sao 


‘9. Make and ft adjusting screw, using a 5% 


Harden the aula spring. Tt sould 
ae 


Sous Pairs re Easier, Ps fe Btieren 
ee cooy eee 
= ne 


ie eer 


cal & Supply Co., Inc. 
The Saft eresin Mea! aplanee 


28 Wert 19th Streat New York City 


Sect gtrid 
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Inl8 United States Standard thread. Knurl 


s project was awarded third 
in the advanced metal-worki 
of a teachers’ shop problem competition 
conducted by the Educational Depart- 
ment of Porvran Screxce: MoNTHLy 


Footstool from Tin Cans 


IEN cans and footstools are never asso- 
ated, but a serviceable and attrac 
tive footstool can be made by using tin 
cans for the form, 

‘Seven cans are tied as shown. It might 
be well, however, to cover each can 


The fished 
Mebtyet 


cloth to prevent any rattling. A padding 
of cloth is placed on the top and bottom. 
‘The cover can be of velvet, any heavy 
upholstery fabric, or even’ a piece of 


old. carpet—W. E. B 
Hints for Model Makers 


MAKE steering wheels for my two 
models of the Sovereign of the Seas 
(Porcrax Sctexce. Mosmity Blueprints 
on, Sty 52 and 83), T used sheet lead 
inch hole was drilled in the center of 
the blank, the rim was sawed on the out 
side, and Six holes were drilled from side 
to side with a No. 70 drill for the spokes. | 
Pins were Used for the axle and spokes 
ani soldered together at the center. 

‘On the baseboard. of exch model T 
placed a name plate prepared from a 
piece of copper. {coated one side of the 
plate thoroughly with shee and painted 
A margin around the edge on the other 
Side. ‘Then I painted on the name vith 
etcher's stopping-out varnish (shellac will 
do, but plenty must be put on). The 

as etched in a. bath of ‘nitric 

c Morns. 


‘Toots that are subjected to dampness can 
Ba pened by th fala: MEL pst 
rosin in 6 of lard, add benzine 

ion of 1 pt. to 36 1b. lard. Mercurial 
ointment will also. protect steel tools. | 
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Foley Automatic Saw Filer in th 
the Audio Vision Appli 

Vietor Talking Machine 


plant of 


A Net Saving of $6125° A Year 
Mise i Saws on the ae 


tmatic Saw Filer saves them 37.7% on filing theit band 
$612.5 r. This gives them a net return of 350% on their investment— 
enough to pay for their Foley Filer every four months, 


Better Cutting Saws, Too vg 


This survey says, “In addition to the savings in filing 
cost, there are other advantages which result from the 
fact that saws are kept in uniformly better condition 
than formerly. ‘This results in faster and truer cutting 
and longer life for the saws themselves.” 

‘The Foley automatically files all kinds of hand saws, 
band saws and cross-cut circular saws better than the | 


most expert hand filing. andard 
3-eornered taper files. Foley 


Mfg. Co. 


Suecenors to Foley Sau Tool Cox 


Send for this Nielsen Survey 
1009 Main Street N. E., 


Look into the facts in this typical 

case. Your saw problems are 

Probably the same. You, too, 
able to save money ‘with a 

Foley. 

Nielsen 

booklet, 


Send the coupon for 
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RED STREAK 


V comes to ease 


your cutting labor 


“Red Streak” all hard and hard 
edge Hack Saws brilliantly 
identify Hack Saw Perfection. | 


Snvonns, known for 
nearly a century as makers of the 
best cutting tools, now introduce 
“Red Streak” Hack Saw Blades— 
the new blades with important im- 
provements in design and construc- 
tion, 

It pays to choose hack saws with the 
same eare given to other tool pur- 
chases, The brilliant red end on all 
“Red Streak” Hack Saw Blades is 
your best guide, You'll recognize 
it instantly. 

Furthermore, the red end on “Red 
Streak” tells you, first glance, the 
proper way to use “Red Streak” | 
Blades... Put the red end forward 
and push toward the red! 

Look for the red end on “Red 
Streak” Hack Saw Blades. It’s your 
protection in buying. 


SIMONDS. 


SAW AND STEEL COMPANY | 
FITCHBURG, MASS. 


“The Sai Makers” 
Raablished 1632, 


‘eanch Offces and Service Shops tn Principal Citea 
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Need ROOT Presents the 


a 


Pig. 1. Set of wood-earving gouges and chisle 
(ised from Geared hand hack saw Sladen 


Wood-Carving Tools 
Made from Hack 
Saw Blades 


FOOD-CARVING tools, always ex- 
pensive to buy, can be made without 
difficulty from old hack saw blades. 

One of the most necessary tools in 
wood carving is the “grounder” or flat 
ure shown second from the right in 

ig, and in Fig, 2. Tecan be made from 
a Sin, length of hack saw blade. The 
blade is first softened as described in a 

vious article, ““Tools from Old Hack 

ww Blades” (P. S. M., Oct. '29, p. 98). 
‘After it has been allowed to cool, the 
Sent ae Be aad by stig 

¢ gouge shape is obtained by set 
the vise at the proper width and driving 
the blade into the opening with a hammer, 
as shown in Fig. 3 at A. Another and 
more efficent method is to use a wooden 
swage block cut to fit the shape of the tool 
asat B. 

Tn order to stiffen the otherwise springy 
blade, the channel must run the length of 
the tool. ‘The edge of the tool, which has 
an outside and an inside bevel, the inner 
‘one being about one-third as long as the 
outer bevel, is shaped and partly sharp- 
ened before being hardened. 

Heat the tool to a dull red for about 
1 in, of its length; then, holding it vertic- 
ally, plunge it into cold water. ‘To temper 


it, brighten about 1 in. at the point and 
hold it over the flame so that the tool is 
heated in about the middle. Watch the 
cleaned part for the appearance of colors. 
As soon as a light brown or straw color 
appears, plunge the tool into the water. 
Here agsin the tool should be held verti- 
cally while plunging. 

Hack saw steel, if treated in this way, 
will hold a very keen edge. ‘The beginner 
{is apt to soften the metal too much during 


| Newitt. ROC 


this tempering process. Should the tool 
ad a ae ace | 
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shafts, etc. Centrifugal principle; 
powerful, uniform action, Indicat- 
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precise; instant readings. Unaf- 
fected by temperature or moisture. 
Price, fo.b. factory, $30. Ask for 
Bulletin. 
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rove too soft, the hardening and temper- 
ing can be repeated. 
Il of the gouge-shaped tools shown in 
Fig. 1 are made in the same manner. 
‘When making a flat chisel, the end of 
the blade is, of course, left flat, but the | 
stem is made trough shape to add to the | 
stillness of the tool. The euting edge is | 


woODEN Tool: 
Oe ceoss cen 
Raw 


1y two bevels of the same length, 
side of the tool having a bevel 
The tools are ground and sharpened 
inthe usual way, preferably using a water- 
wet grindstone for the grinding. Care 
| must be taken if an emery wheel is used, | 
| as it is very easy to remove the temper | 
| from these thin tools | 
Slip stones with round edges can be | 
| obtained in various sizes for sharpening 
| the inside of the gouges. ‘The finish edge | 
is aplied by using a leather stop charged 


wood-carving chisels and gouges, lar 
| enough for almost any work ordinarily 

undertaken by amateurs, can be mad 
little expense and with only a moderate 
| amount of effort.—Epwaxp Tuarcuten, 


| String Aids in Painting | 
Chair Rungs Neatly 


HEN chair rungs, legs, and similar 

parts of furniture are to be painted 
or Incquered with decorative bands of 
color, the work may be simplified by 
marking the boundaries with a string 
tightly tied as shown. ‘The cord prevents 


the trim color after marking. their 
| Mie fu seine ted nthe desired positions, 


| the trimming color from running over the 
| foundation color. After the trim is dry 
| and the cord has been removed, an even 
line is left between the two colors, sepa- 
rating them neatly. 
in flat surfaces, paper wrapping tape 
or specially prepared. “masking” tape, 
‘which is easily removed, can be used for 
the same purpose with excellent results. 
—Wartex E, Burrox. 
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Repairing Defective 
Electric Cords 


Howe should the defective cord of an 
electric lamp or appliance be repaired? 
EPAIRING a defective cord is the 
‘most frequent electrical job the handy 
man has to undertake. It is essential to 
make sure, however, that the cord is really | 
defective.’ (See Testing Def lec 
trie Cords,” P. S. M., Oct. "29, p. 141.) 
To replace an attachment plug of the 
separable variety, use a pocket-knife to 
clean off the insulation on the ends of | 
the two wires in the cord for about 3 
in., taking care not to cut off any of the 
fine copper strands.) 


Fie. 1. Scrap- 
ing the cover: 
log. fom the 
| cord with 
pocketenite, 


kil 
scraping motion. The prat 
ying the knife around the 
is advocated by some writers, is risky 
in inexperienced hands, as it is easy to cut 
off some of the strands, 

‘Twist the strands tightly into a snug 
cable, tie the underwriters knot as illus- 
trated in Fig. 2, drop the other end of the | 
cord through the hole in the plug, and 
make a half turn of the wires from left to | 
right under the binding screws. Tighten 
them and trim off all surplus stray ends of 
wire with a knife or short scissors. 

If you wish to make an exceptionally 
fine job of the replacement and one that 
will be permanently free from trouble, 
proceed as follows: Remove some of the 
sealing compound from the top of an old 
dry battery and melt it in an old can, 
When the compound is liquefied, grasp 
the assembled plug and, holding it level, 
pour the melted insulation in the center 
of the plug until the depression is filed 


even with the edge (Fig. 3). If there is 
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a little space around the wire for the 


‘compound to escape, this may be blocked 
with a bit of paper before pouring en), 
See |e itS Wo 
replaced? / 


REMOVE ths old oe by pres 
the shell at the point where it is fj 


marked “press” (Fig. 4). Separate the 
shell from the cap to allow 


‘cess to the eo c 4 
contact screws where the wires are at- 
tached. Loosen the wires and pull them 
off, Remove the cap. 


Proceed to install the new socket by 
slipping the new cap over the cord. The 
cap should be bushed with a composition 
bushing. Never place directly on a cord 
any cap which has a rough threaded hole 


1 | Worth 


“= S4D 
ay - a 


FO see SRT i 


wre) 


¢ 
oo Swiar ri 
Fes sas 


Underwriters knot (Fig. 2): 


Era irony We Hy 
jel 
‘of the wires, twist Ror, ot tie an 
derwrieer knot as wel s 
iftiach the wires under te sew in| "The Bristles Can’t Come Out! 
tbeurphes ence of cline Pace the bse ‘ 
shell over the porcelain ly, taki 
the tot lines up with the key othe pul HE amateur painter may 


ferrule, as the case may be. Snap the cap think“Any oldbrushwilldo”, 
on the shell tightly by pressing all around, ‘S 

but professional painters know 

RF Epedfotns in tke bese | pe ‘ood brush is as necessary 

NWRAP the old tape. If the joint | paint to get a smooth, 

besutiful, long-lasting paint job. 


FOSSSET 


cut apart; otherwise, simply untwist the 
good brush, 


wires and separate. 
Took for this trade mark. 


‘To replace with new cord, first see that 
THE WOOSTER BRUSH COMPANY 


the hole where it enters is properly 
ushed or is very smooth. Push the cord 

"Makers of good paint brushes for 78 years” 
‘WOOSTER, OHIO 


through and, if space within permits, tie 
an ordinary knot with the whole cord on 
the inside to take the pulling strain. 
Remove about 34 in, of the insulation, 
twist each wire tightly with one of the 


base wires, turn over the end of the 
joint to make a U and press the U to- 
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‘Model 3 Corona you've 
‘wanted—on the easiest 


MONEY SAVED 
By Using This Coupon 


tape stretched quite Follow this 
with a coating of ordinary tape, taking 
care to turn this over the ends, 'A well- 
is not made as large as pos- 
sible; it is very tightly wrapped with 

ficient material but not an abundance. 


What is necessary to replace @ plug 
‘on the end of an iron, toaster, percola- 
tor, or waffle iron cord? 


FPIRST remove the old pg by taking 
out the screws that hold the two 
hhalves of the composition forms to- 
gether. Inside will be found two separate 
‘contact spring pieces attached to the wires 
by short screws. Loosen the screws, pull 
‘off the pieces, and remove the strain 
spring. 

A new one is put on by reversing the 
order of removal. Before doing so, see 
that the insulation on the wires is com- 
posed of asbestos, which is the only safe 
material to use on heating appliances. 


‘good practice when making this repair, if 
the end of the cord is at all worn ‘or 
otherwise questionable, to cut off about 
3 in. This amputation 
tend to work with. 

‘The first operation is to slip the spring 
strain piece on the cord with the rubber 
bushing end first. ‘Then clean off the ends 
of the wi copper for about 
34 in,, twisting each into a tight cable. 
Make’ the ends fast under the screws on 
the spring contact pieces and trim off the 
extra strands. 

‘The halves of the composition body 
of the plug are now ready to be clamped 
on the assembly. Take care to arrange 
the wires in the grooves molded in the 
inside of each half to take the strain 
without a knot. It will be found that the 
outer braid will have to be trimmed 


back about ‘When the halves fit 
together properly and the end of the 
strain spring is placed in the groove pro- 


vided for that piece, the screws can be 
tightened and the job is finished. 


What are the best types of cord to 
use in making these replacements? 


LK covered cords generally are thinly 
insulated and should be used only for 
connecting lamps in dry rooms. 

For vacuum cleaners, washing ma- 
chines, and other appliances where cords 
are subject to severe wear, use heavy, 
round black c 
and rubber-co 


ind all other 
appliances using electricity for heat, 
usually require asbestos-insulated cord. 

In the garage, for long portable lamps 
or tools, use all’ rubber or steel armored 
cord, as grease, water, gasoline, and hard 
wear are encountered, 

Never tack or nail s cord around a 
baseboard, or you may cause a fire, 
Cords are supposed to be strictly portable. 
Allow the cord to lie on the floor if it is 
absolutely necessary for it to run a short 
distance —Haxoto P. Sraaxp. 
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esses of working with tools and wood. 
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Water Tube Heater 
Improves Furnace 


‘The water tube unit installed in secondhand 
irom boiler. Note the stagger of tbe rows. 


SATISFIED the cost and 

iculty of heating his twelve-room 
hhouse with a large sectional hot water 
heater of standard Mdesign, Dr. J. B. 
Gerould, of North Attleborough, Mass., 
bought ‘a small secondhand cast-iron 
boiler and replaced the heating sectio 
with two headers and twelve rows of 
staggered 1-in. copper tubes. 

My. whole len in remodeling the 
boiler,” he writes, “was to get quick 
heat, but with it i also get great econ- 
omy, I have never burned more than 
eleven tons of coal a year since I made the 
change in 1902, and during the last three 
years, since I have had an oil burner, my 
oil consumption has been a little less than 
2,000 gals. A neighbor with a house 
approximately the same size as mine 
burned 24 tons a year and now nearly 
4,000 gals. of ol 

‘The tubes are held in the headers by 
expanding the tube ends in tapered holes. 
‘The heating unit has twelve rows of 1-1 
copper tubing 20 in. long, spaced 34 in 
apart and staggered as indicated. This 
arrangement results in approximately 100 
84. ft, of heating surfac 

‘Dr, Gerould can come into a cold house 
and in a half hour have the house so 
‘warm that he has to close the dampers 
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“The copper tubes are held in place by expanding 
the ende in the tapered holes in the Readers 
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Proper Undercoats 
Insure Success 
in Painting 
By Bertox Eutiot 


HE. question of what undercoat to 

‘apply for some specific painting job 

‘one that generally bothers the 

amateur painter, but the selection of the 

proper priming coat is little more than 
{otoming afew common sense rls. 

For all general purposes undercoats can 
be divided into four classes: for use under 
enamel, varnish, lacquer, and flat wall 
paint. 

Tn enameling, the procedure is to build 
up a foundation of flat undercoats before 
the final finishing coat or coats of full 
enamel is applied. The process is sub- 
stantially the same regardless of the sur- 
faces being finished. However, where new 
woods of the open-grain type are to be 
finished, the pores should be filled with 


Painting a more than spreading paint: rmich 
Sepends pon the choice of undercoutn 


paste filler. This also should be done on 


Previously finished open-grain woods from 
‘which the old coatings have been re- 


* sold at most paint stores for the 
purpose. White lead and oil paint is also 
used, but the home craftsman usually 
avoids mixing his own paint. Flat wall 
paint also makes a good enamel under- 
Coat. While it is softer than the specially 
prepared undercoaters and therefore does 
not make quite so hard and firm a founda- 
tion, it has the advantage of coming in a 
variety of colors, 

The prepared undercoaters generally 
come in white only and are adapted for 
use under white enamel and the light 
tints of ivory, cream, and gray. The 
amateur painter will find it better, when 
enameling in stronger and brighter colors, 
to use flat wall paint of a color closely 
approximating the enamel finish. Any 
skipped or too thinly spread-out places 
will not be so apparent when there is not 


so great a contrast between the under- 
coating and the finishing coats. 
The surface should be rubbed down 


with fine sandpaper (No. 00) to platelike 


ee 
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smoothness before the first coat, and 
lightly between coats, to remove brush 
marks and Jevel off nibs, bits of grit, and 
dust. The joose particles must be dusted 
rr 

just. a word about the application o 
‘enamel undercoats. A three-coat job is 
generally used for white and the light 
tints, as follows: first coat, flat under- 
coater; second coat, a mixture of equal 
parts of flat undercoater and enamel; 
third coat, full enamel, 

Yellow pine, cedar, cypress, and similar 
pitchy, resinous, or oily woods, should be 
sealed over with a coat or two of thinned 
shellac before starting to build up the 
enamel foundation, as it prevents the 
pitch or oily substance from coming 
through and discoloring the finish. 

In the refinishing of mahogany and 
other dark, stain-finished, woods with 
light colored enamels, a sealing coat of 
shellac should be applied before the first 
uundercoats; this will prevent the stain 
from bleeding through in the majority of 
cases, It is, however, almost impossible 
to apply alight enamel finish satisfac- 
torily over some types of penetrating red 
mahogany and cherry stains, 


IE, most practical way to build up 

varnish foundation, especially for 
the home finisher, is to apply as many 
goats of varnish as, necesary” over & 
foundation provided by the use of paste 
filler, if the wood is of the open-grain 


type. 

The filler, which ordinarily comes in 
paste form either in a light or “natural 
olor, or stained dark, is reduced with 
benaine or turpentine to about the con- 
sistency of heavy cream, and is applied 
to the surface with a brush. After stand- 
ing a few minutes until it commences to 
set—this is indicated by a dulling out or 
loss of gloss—it should be vigorously 
wiped off with a cloth, across the grain 
Care should be taken that every bit of 
the filler is removed except that which 
has entered the pores. Allow the work 
to stand for at least twenty-four hours, 
until the filler in the pores has dried. The 
surface is now ready for the finishing coats 
of varnish. 

Liquid fillers are used to some extent 
fon close-grain woods, where paste filler 
feannot be forced into the pores. Al- 
though it is a general practice in the 
varnish finishing of woodwork 
and floors of close-grain woods to start 
applying the varnish directly over the 
‘wood without any undercoat material of 
any kind, a liquid filler may be employed 
to advantage on furniture and other 
surfaces where the finest finish is de- 
sired 

‘Some finishers also apply a coat of 
liquid filler to, open-grain ‘woods after 
the paste filler has dried throughly hard, 
to fill the tiny wood cells that are not 
filled by the paste filler, thus giving an 
absolutely smooth surface and permit- 

finish of mirrorlike appearance. 
Liquid filler is applied with a brush and 
after it is thoroughly dry is rubbed down 
lose to the wood with fine sandpaper or 
steel wool, 


A brushing lacquer, which dries a 
few minutes after ' application, is 
somewhat different from other finishing 
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materials. It is reasGnably satisfactory 
without undercoats. In the first place, 
though it does not have any wood-filing 
properties to speak of, its makeup is 
such that it seals over the surface, very 
much as shellac, instead of soaking into 
it as do painting materials made with oil 
and turpentine. ‘Therefore it will stand 
out on the surface fairly well without the 
use of an undercoating. It also has better 
hiding power than the transparent enam- 
tls; ‘hence, surface discolorations are 
usually hidden and a solid covering finish 
obtained with two coats of lacquer with- 
ut the use of undercoats. 

For the finest possible Incquer finish 
‘on new work, however, open-grain woods 
should be filled with paste filler (as pre 
viously described for varnish under. 
Coats). Close-grain woods also may be 
Drought to a better finish if liquid filler 
is employed to fill the small pores. 


PRACTICE favored by many is to 

apply a wash coat of thinned shellac 
(regular four-pound cut shellac reduced 
with about an equal part of denatured 
alcohol) as a primary coat. Since lacquer 
can be applied perfectly over shellac, this 
‘method may be regarded as good general 
practice for the amateur finisher.Of course, 
the advantage of this sealer coat is much 
sreater in the case of the softer woods, 
and with the extremely soft woods the 
use of shellac is almost necessary for 
satisfactory results, unless several extra 
coats of lacquer are applied. 

‘The use of shellac as a first coater in 
refinishing old painted, varnished, enam- 
ced, and stained surfaces with brushing 
lacquer also renders the use of the lacquer 
sore satisfactory. é j 

Prepared undercoaters for use under 
lacquer are sold by some manufacturers. 
They combine the qualities of a sealer 
with a higher solid content than the 
lacquer itself, thus adding fullness. and 
richness to the finish. These should be 
Used according to the directions accom- 
panying the particular make of under 
Coater that i being used. 

‘in conclusion, a word should be sai 
about undercoats on interior walls. It is 
absolutely necessary that bare plaster 
walls which have never been previously 
painted be given a sizing coat to seal over 
the extremely porous plaster. If this is 
not done, an indefinite number of coats 
could be applied to the surface, soaking 
in as fast as applied, without producing 
a satisfactory finish. 

_ Regular wall size or varnish size (sold 

int stores), mixed with equal 

pars of the wall pet being wed forthe 

work, is extensively employed for the 

Sizing coat. Prepared wall primers also 

are now available in most localities; in 

these the size is already incorporated, 

y convenient form of ma 

her type of material is 
thoroughly satisfactory 


A Gatvaxizep iron roof or building that 
hhas been in the open for some time can 
be painted with any of the standard 
red lead, blue lead, natural graphite, 
or iron oxide primers without any pre- 
liminary preparation other than seeing 
that the metal surface is, clean and foe 
from grease. After the priming coat, any 
good oil paint can be applied. 
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Now Hardwood Finishing, Fred. Hodeton 


House Painting Methods, with the Brush 
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“The Ross Crane Book of Hotise Furnish= 
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Automobile Painting, 
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Interior Wall Decoration, FN. Vandar~ 
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Home Workshop 
Chemistry 


Simple Formulas that 
a) Will Save Time 
== and Money 


HE, cleanliness of work and hands | 
necessary to all. good craftsmanship 
demands that the old style begrimed cloth 
towel should be discarded in favor of a 
soft, clean paper towel, which is an efi 
tent absorbent not only for water but 

falso for grease and oil. 

Unfortunately, the many thoroughly 
worthless grades on the market have 
given paper toweling a worse name than 
Ke deserves. Here isa simple and de- 

ndable test by which the purchaser can 
Judge accurately for himself the real value 
ff the brand of towel that he isu: 

‘This is the ‘water absorbency test 
described by United States Government 
official specifications for paper towels, 

Rest the towel in « horizontal position 
across a small bowl or other support in 
Such a way that an area of several square 


Noting the time Ubet s¢ takes 0.1 ce. of cold 
Water tbe abvorbed by the paper toweling, 


inches of paper is free and clear. With 
‘a medicine dropper, let fall in the same 
‘spot on the paper just two drops of cold 
tap water, equivalent to 0.1 cubic centi- 
meter, Hold the tip of the dropper near 
the paper so as not to spread the drops as 
they fall 

‘Note the time, to the second, that is 
required for the complete absorption of 
the water by the fibers of the paper. De- 
termine the point by stationing the eye 
above and a little to one side of the towel. 
As long as any water remains unabsorbed, 
tthe reflection of light from its surface will 
show a brilliant spot, but this will become 
dull at the moment that the water is en- 
tirely absorbed 

Repeat the experiment ten times and 
average the results. The official test 
requires that paper toweling completely 
absorb this amount of water in a maxi- 
mum of three minutes. 

‘The best grades of towels will absorb 
even more rapidly than this, On the 
other hand, the author has tested samples 
which took between ten and fifteen 
minutes for the test. Naturally, toweling 
of this kind could have little or no ab- 
sorbing power.—W. H. Hasmtoxo, 
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Campbell’s 
Infra-Red 
RayLamp ,; 


Deep 
Penetrating | 
Heat Lamp 


Write for 
Factory 
Price 


Let Me Send You This 
Wonderful Lamp On Approval 


Have you some troublesome ailment? The rays from this wonderful lamp penetrate 
deeply into the body and generate a mild, soothing heat which quickly relieves con 
feston. If you reve the congestion you wil remove the trouble. Nature itself does 
the healing. Here is the lamp tha 


Haranless ¥° 291% :he lamp anyiehere on instant notice, Connect with 


any clectnc ight socket. Te does not sunburn or blister. 1 
an adjustable stand—eanly carried to any toom—adjustable to any position, 
sands in use in homes. Leading health authorities recommend it for personal 
Letvers from satisfied users everywhere tell ur wonderful results with its use. Let 
send You this Tam in thirty days’ eral. Just a few sreatmy 


bald be in every home. 
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RADIO JZ TUB! 


Quality 
Safeguarded 


from within 


Performance that reflects in- 
built quality has inspired a 
nation’s confidence in the 
name Cunningham. 
‘They protect the nerve 
center of your radio. 
Identify them by 
the mono- 


gram. 


| 
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years 
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Dallas 
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How to Fit a Night 
Latch Expertly 
By Davi Wessten 


MESS home workers have sited night 
latches successfully, but others have 
not been so fortunate in their attempts, 
A few suggestions which do not usually 
appear in the printed instructions accom- 
the locks may be of help in 
ying the work. 
fe shall consider first the fitting of a 
rim spring latch of the standard type in 
the usual way for a right- or left-hand | 
door. Locate the desired height of the 
latch, about 3 ft. 6 in. from the floor but 
somewhat less if the approach is from a 
porch floor that is lower than the floor 
of the house. If the distance from the 
center of the cylinder to the edge of the 
door is supposed to be 2 in., itis well to 
mark it actually 2% in., so as to set the 
latch back Y% in.; this’ allowance is for 


‘The latch cam be Gitte in two way, depending 
fon whether the door a one opening in or out 


planing, should the door stick at any 
time. Bore a 1-in, hole entirely through 


Break the connecting bar and the 
screws as indicated on them to suit the 
thickness of the door. Slip the cylinder 
through the outside ring until the back 
of the face is seated. Insert the cylinder 
from the outside of the door with the 
keyhole down. Place the false cap or per- 
forated plateon the lock side with thescrew 
holes above the center. Drive home the 
two connecting screws that fasten the 
false cap, the cylinder, and the face ring 
firmly in place. Locate the latch ac- 
curately and drive the screws holding it 
in place on the door. 

To apply the striker—the member 
which is engaged by the latch—it may be 
necessary in certain cases to cut into the 
door casing as at A, as well as into the 
edge of the door jamb. 

In fitting a night latch on a door open- 
ing out, the lock must be set back far 
enough from the edge of the door to clear 


PUPPETS TT TTTS ESS a si 
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assume that the rabbet is 34 in., which, 
in the case of a close-fitting door, will 
require that the cylinder center should be 
set back about 2% in. ‘This must be 
verified in every case. Bore the 1-in. hole, 
remove the backplate of the latch, re- 
verse the latch itself, replace the back- 
Plate, and proceed ‘as previously de- 

A reverse bevel striker must be fitted to 
the rabbet so that the latch will engage. 
‘The striker should be set in a notch cut 
into the jamb to receive it as illustrated, 


Catching Sawdust from 
a Small Circular Saw 


TERY owner of a small combination 
woodworking machine ‘will be. in- 
terested in the device illustrated, which 
is designed to catch the sawdust from 
the cireular saw and prevent i fom being 
scattered about the room and over the 
Clothes of the operator. 

|My cela an has ams chute 
which ‘serves "a" double purpose—to 
yuard the blade under the saw table and 
fo catch and discharge the sawdust in one 
direction, “I have slipped sugar bag 


tow "the hol for the hooks are deed, 


lining under this chute and have fastened 
it to the sides of the saw table with four 
S-hooks, 

‘The S-hooks hang in holes drilled in 
the sides of the saw table, How I drilled 
these holes is also illustrated. “The tool 
rest was adjusted to support the saw 
table at the right height and the work fed 
to the drill by means of the faceplate 
mounted on the threaded spindle of the 
tailstock, 

A revolving circular saw causes con- 
siderable wind, and it is this air in motion 
which whirls the sawdust about the room. 
A sugar bag lining acts like a vacuum 
cleaner bag, for it allows the air to escape 
but catches the dust. In arranging a bag 
‘about a saw that is not shielded under the 
table, there may be some danger of the 
bag's becoming entangled in the whirling 
saw. This should be carefully guarded 
against. —Josers J. Lvxowrrz. 
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“The Von Hoffmann Graduate Qualifies” 


1st 


‘The training which the Yon Hoffmann 
student receives is the exact training which 
hho must have to qualify for immediate positions 
‘on the ground or in the air. ‘The cost is low con- 
sidering daily flying, the thoroughness of theoretical 
‘and ground instruction on latest modern type planes, 
Wright Whirlwind and other standard motors. 


Que School Registered, All Instructors and 
Airplanes Licensed by U. S. Government, 
‘Aeronautics Branch, Dept. of Commerce 


All Airplanes used by us for both 
instruction and passenger servi 
planes licensed by the U. 8. Gov 
ment and our instructors are U 
nsed Transport Pilots and 
Licensed Mechanics, Our equi 
is new and of modern design, subject to 
daily U. 8. Government Inspection, (We have a 
resident U.S. Government Inspector on the field 
—think what this means to you.) 


Flying Course 
We toach you by. actual 
flying and practical instruc- 
tions. no long course needed. 
Nostudent bond required. 


Easy Monthly Payments 
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EVEREADY 
RAYTHEON TUBES 
FOR 


TALKING 


PICTURES 
AND 


TELEVISION 


ARE DEFINITE CONTRIBU- 
TIONS TO THIS NEW SCIENCE. 


EVEREADY RAYTHEON is at the 
front in television . . . with both 
naming "and receiving tubes 
of proved dependability and per- 
formance, 

‘The Eveready Raytheon Foto- 
Collis a long-life. transmitting 
tube for talking pictures, made in 
Several standard types. Also used 
in television. Foto-Celis to special 

cifications will be made at r 


Raytheon Kino- 
for television reception is 
rst tube developed commer” 


Lam) 
the 
cially which will work with all 


glow 
late. "Tes reproductive 
‘qualities are perfect, without the 
heed of mirrors or ground glass. 
‘The performance of each tube te 
carefully testedinour laboratories. 
Correspondence is invited from 
every one interested in tel 
and talking pi 


NATIONAL CARBON C: 


Inc. 


General Offices: New York, N. Y. 
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Corsica 


ON 


RAYTHE 


POPULAR SCIENCE MONTHLY 


|Chuck for Machining 
Commutator Rings 


HE commutator rings used on the 
| D armatures of New York electric rail- 
A ‘cars are made of cast steel 
and are machined all over. To insure the 
balance, the rings must be machined in 
such a manner that an equal displacement 
of metal exists at all the opposing points 
of curvature, It is essential also that par- 
allel faces be produced. ‘The work must 
be highly accurate, 

‘We found that doing all the necessary 
work in the dog chuck was quite expensive 
in time and labor, since it was almost im- 


By its ad com 


possible to get the balance desired under 
test, even with tedious “truing.” A 
mandrel was tried. It gave better satis: 
| faction, but, because of the awkwardness 
of the tooling, more time was required. 
‘The problem was finally solved by the 
chuck illustrated. The body is a forging 
made from a piece of an old axle, One 
end is threaded to fit the spindle of the 
lathe, and the other is provided with a 
flange against which the ring rests while 
being machined, and with a cylindrical 
perton that is a neat Sit for the ini 
| bore of the ring. This bore is 734 in. i 
diameter, In the center of the chuck 
tapered and threaded hole is machined, in 
| which an expanding screw is fitted. "In 
the body of the chuck three groaves, 1 
wide and 134 in, deep, are milled 130° 
apart and radiating from the center. In 
these, three hardened and ground dogs 


BIO 
£3 


are placed. One end of each of the dogs 
is made to ft the contour of the ta 
the expanding screw and is kept 

| in contact with this screw by the springs. 

| _ In operation, the commutator rings are 
first bored by ‘being held in the regular 
chuck of the lathe to the exact size re- 
‘quired; then they are placed on this 
chuck, the expanding screw is set up 
hard, and all the other surfaces turned, 
bored, and finished at the one setting 

| ,, The shank of the chuck is long enough 
to allow the rings to be reversed so that 
the V-shaped groove at the rear may be 
machined-—ALaERt M. Trouas. 
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Are ‘You Caught Behind the 
Bars of a “Small-Time” Job? 


ILEARN ELECTRICITY 


Without Books or Correspondence 
IN 12 WEEKS 
By Actual Work — in the Great Shops of Coyne 
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Punch and Die Set for 
Bellmouthing Tubing 


ATO repair men and other mechanics 
‘who make many repairs or new in- 
Stallations in brass or copper tubing will 
find the little punch and die set illustrated 
handy and useful combination for pro- 
ducing uniform bell mouths for joints 
It consists of a pair of steel blocks, ma- 
chined as shown, 


made with a step 
on the side to pre- 
vent their slipping 
down when 
clamped in the 
ise, The holes in 
the blocks are 
drilled to fit the 
outside diameter 
of the tube and 
are countersunk to 
a depth of 14 in., at any 
Other sizes may be provided for in the 
‘one set by making the blocks correspond- 
ingly larger. 

“The space between the blocks should 
be from ig to Y% in. when holding the 
tube. In use, the blocks are placed over 
the tube so that about 34 in. of the tubing 
projects, and are gripped with light pres- 
Ssure in the bench vise. ‘The taper punch 
is inserted in the tube and tapped down 
with a hammer,—H, L, Wirete 


A Wrench for Lock Nuts 


HEN a number of screws have to 

be assembled with lock nuts, much 
e can be saved by using a combination 
screw-driver wrench like that shown. It 
is then not necessary to run the nuts on 
the screws first and back them again to 
the locking position, Another advantage 
a that the wrench acts as a guide for the 
screw driver. 

‘The wrench is made of flat bar stock 
bent as shown, drilled to fit the screw 
diver shank, and filed hexagonally to 
fit the lock nut, ‘The wrench is assembled 
on the screw-driver before the blade of 
the latter is flattened, so that the two 
pieces cannot come apart. 

In operation, the lock nut is run on 
the’ end! of the screw just enough to 

‘dear the end 30 
that it can be 
started in the hole 
by hand. ‘Then 
the waenrh is slip- 
ped cver the nut 
and held in the 
left hand while the 
right is used to 
turn the screw. 
As soon as the 
screw is in, a turn 
of the wrench will 
Jock the nut tight- 

A. KENDALL. 


A special combina 
Soc terew driver and 
oat tee eel 
Sp the amembling of 
foe mute nd cree 


Wuex machining heavy work on lathe 
centers, a wooden brace between the tail- 
stock and the web of the bed may be 
employed. Back lash can be prevented by 
inserting a wooden wedge lightly between 
the faceplate and the lathe ways. The 
wedge serves only to steady the spindle, 
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Radio Inspectors 
£82000 0 $4500, 


THOUSANDS OF 


Pick the job you want— 
see what only 9 months 


training will do! 


FTPELE where 10 send your copy of 
this free book. See how thousands of 
men just like you easily make big-money 
in Radio. I's a big pay business. Salaries 
from $2,000 to $25,000 a year are common. 
80 why worry along on a poor salary? 
Why put off another day the success that 
can now so easily be yours? 


‘These World-Wide Opportunities are 

Calling to You! 
Share in the glorious furure of this gigantic 
industry. Broadcasting stations and manu- 
facturers all over the country are eagerly 
secking trained men . . . Thousands of 
ships require experienced operators...and 
now, nation-wide radio telegraph service, 
telephony, television, photoradiograms 
open up thousands of new opportuni- 
ties for you. 

Easy to Learn at Home With This 
‘Magnificent Laboratory Outfit 
‘There's no need for you to know a thing. 
about radio. The Radio Corporation of 
America sponsors this marvelous, simpli- 
fied home training course « . . by means 
‘of which you can now prepare for suc- 


RADIO INSTITUTE 
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cess in every phase of Radio... You 
learn by actual experience with the re 
markable outlay of apparatus given with 
this course « , . learn how to-solve every 
Radio problem . . « such as repairing, in- 
walling and servicing fine sets. That's why 
‘you, too, can easily have the confidence 
and ability to hold a big-money Radio 
job like thousands of our other students. 


‘Only Course Backed by 

Radio Corporation of America 
‘The progress of Radio is measured by the 
accomplishments of the great engineers 
in the huge research laboratories of the 
Radio Corporation of America. This gi- 
gantic organization set the standards for 
the entire industry... and sponsorsevery 
lesson in the course. That's why gradu- 
ates of this school are posted in newest 
up-to-the-minute developments in Radio, 
‘That's why they are always in big demand. 
‘Money Back if Not 

Satisfied 
‘This marvelous 
home-laboratory 
training practically 


[1] 


OF AMERICA ““~—— 


RADIO INSTITUTE of AMERICA, 
Dept. PS-11 326 Broadway, New York, N.Y. 

Gentlemen: Please send me your FREE S0-page book which 
Iostates the billiane opportunities i Radio and describes yout 
Lborsory method of ieraction at home. 


ur 


insures your success by preparing you 
thoroughly in every phase of Radio man- 
ufacturing servicing. broadcastingand air- 
plane radio equipment. Asa student you 
will receive an agreement signed by the 
president of this school assuring you of 
‘complete satisfaction upon completion of 
‘yur training—or your money refunded, 


READ THIS FREE BOOK 
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POWER 
PRDFNY 


‘More and more ts electricity 
lifting the weight of labor 
from the shoulders of man. 
Hf you are not satisfied with 
‘your present job, become an 
ELECTRICAL EXPERT 
and free yourself forever 
from the discontent of low 
wages. You do not need any 
previous training. Any man 
who can read and write and 
use his hands can become 
an electrical expert. 


Here is Your 
Opportunity 


‘The NEW YORK ELEC- 
TRICAL SCHOOL pre- 
pares you for the BIG PAY 
profession, First you learn 
the theories of electricity 
and then you put them into 
actual practice. You solve 
each problem with your 
cwn hands. When you have 
completed your course at 
the NEW YORK ELEC- 
TRICAL SCHOOL you can 
0 to any part of the world 
and be sure of a good living. 
for the 48-page 
booklet giving full infor- 
mation on how to be an 
electrical expert. 


NEw YORK 
ELECTRICAL 
SCHOOL 


40 W. 17th Street, New York 
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Joon YES sa, 1m Sees, New Yous 


3 Plame pend mie FRER your space booklet. It 
spe Mae Rat Ee 

bm i 

ie 


tion 


POPULAR SCIENCE MONTHLY 


Novenwen, 1929 


Back of the Month’s News 
(Cac fo ts 

tas importance in medial dens fo it 

tells experienced physician 

Shout the sate of the ats thoagh wih 

the bio is towing, and stout te lng 

Si pump tat beep on tac move 


Safer Refrigerators 


IN CHICAGO, a few weeks apo, certain 
nyseions eager tcc Uy 
sans to poisoning by gases from leaky re 
frigerators. Immediate’ results were public 
suspicion ofall mechanical household relFgera= 
tion; the appointment af investigating com: 
mnittces bythe local authorities, the American 
Medical Association, andthe ‘United States 
Government; and serious business diliculties 

of several refrigerator companies. 

Three chemical compounds aze commonly 
sed i, smal sald, refrigerator ystems. 
‘Ammonia gas i the one Tanger plants 
for many Years. Another, used only In the 
new amall units, is sulphur dioxide, the pas 
fiven off by burning sulphur, ‘The third is 
fnetiy! chloride, occasionally used by dentists 
and physicians as an anesthetic, but not other: 
‘rae known obtaide chemical laboratories unt 
the new iden of refrigeration was developed 
All three. chemicals ‘have the property of 
hanging ray from Hud goss frm 
At one temperature and. prewure 
gl at anchor combination of ‘conditions, 
not very diferent from the fint, they are 

tases. That fs why Ghey are useful in retige- 
tors, forthe working of these devices requres 
that a liguid should evaporate fm ope part of 
the sytem to. absorb heat and. condense in 
another part to get rid of that heat 

"The cases of Poisoning recently identified 
Ihave been due to methyl ebloeide. When thi 
compound escapes from a leaky” refrigerator 
Aine ie does not announce i presence bya 
Strong, suffocating odor, as do sulphur diode 
or ammonia. Methyl chloride gas in the ar is 
Cedoleay,tantles, invisible. Inside the human 
ody, however, it undergoes a. dangetous 
chemical transformation. It fe converted into 
fiydochlorie acid, which combines with 
alka sales in the blood, snd ioto wood alcabol. 


“HE: wood alcohol apparently works the 

damage. Unlike ordinary grain alcobol 
this compound is not decompesed and eimin- 
ated by the body. Instead, it seems to combine 

some manher with the cells of Urain and 
nerves, producing symptoms of mental dix 
turbance and blindness. The small doses of 
‘wood alcohol scytived by a penton, who 
Treathes a Bittle meth chloride from a keaky 
refrigerator act similarly. ‘They. produce 
bervous excitement, mental disturbance, ul: 
timate death 

Government experts, after recent invest 
tions have found that’ most of the polsontag 
AMtributed to meth! chloride has oceurred in 
Connection with multiple refrigeration s)stems 
{stalled in apartment houses, where a single 
compresor delivers the refrigerant. through 
{uber to separate refrigerators in the various 
spartments. 

"Two procedures are advocated for climinat- 
ing the anger. One i the complete abandos 
ment of methyl chloride and all similar com- 
pounds. "The other is the addition to the 
ethyl cHloride of some odorous material 
‘hich wil be smelled st once 9 that leaks are 
detected peowptly.. Sulphur’ Govide and ans 
fmonia, although they, too, are poisonous if 
Ereathed for a long time’ are fnmediately 
perceived by the sullocating feling in throat 
tnd nose. Thos they probably constitute no 
reat household danger. Fortunately, moct 
SF the household refrigerators now sold use 
fue of these relatively safe gases Instead of 


the more dangerous methyl chloride. 
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Science Takes Stock 
of Human Machines 
(Continued rom ge 20) 
lightning ashes that may last only a mil 
Tionth of a second. ‘They had recalled that the 
impulses along nerves have been known to 
affect, very sensitive electrical instruments 
‘Amplifying the nerve impulses 1,000 times, 
they succeeded in making them visible as a 
‘wavering point of light with the lightning re 
order 
Recent discoveries are furnishing other im- 
portant clues to the mystery of how the 
nerves’ messages are telegraphed. Actually the 
nerves "get hot” while carrying a. message 
said Prof A. V. Hill, of London Univers 
England, It ins even been possible to measure 
accurately the amount of heat they give off 
‘Why some persons’ legs jump at a blow on 
the kre and others’ do not is now explained 
through a better understanding of the nerves 
ich Kato, of Keio 
‘ontrary to popular opin 
fon, there’is nothing necessarily. wrong with 
persons who do not have this familiar rele, he 
Said, Actually the knee blow may sometimes 
give a strong nerve response without making 
the muscle jerk. ‘The explanation he sugrested 
that a strong succession of nerve impulses 
may overrun and blot each other out 
Mercury injected into the body is a danger: 
ous stimulant to overworked nerves, said Dr. 
William Salant, of the Cold Spring Harbor, 
N. Y,, Biological Station of the Camegie Tn: 
stitution. In experiments with eats, & small 
dose of mercury salts increased remarkably the 
Sensitiveness of important nerves. controlling 
Internal organs, as tested by a mild electric 
shock. ‘This, he said, accounted for the peril of 


What to Eat and Why 


WHAT would happen to a man who ate 
nothing but meat? He would thrive on it, 
reported Dr. E. E. Dubois, of New York, 
al director of the Russell Sage Institute 
‘of Pathology, after observations of an all-meat 
diet experiment recently concluded by” two 
tie explorers. “For more than a. year, he 
‘aid, Vilhjalmur Stefanson and his fellow: 
explorer, Karsten Andersen, dined solely upon 
feat, meanwhile living a’ sedentary fe in 
New’ York City under the observation of 
physiologists. For beverages they subsisted 
tipon mieat broths, black tea, and water. Dur- 
ing the first weeks of the experiment the men 
‘each lost nearly seven pounds, but after that 
their weight remained constant. None of the 
expected trouble, such as. increased blood 
piraupkiney trtance 0 dea fom 
fick of ‘vitamins, developed. ‘The mei en 
joyed the best of health, 

How meat affects, growing children was 
shown in a study of eight youngsters made by 
Dr. C, C, Wang, Bernice Huddlestun, and 
Irving’ Graef, of the University. of Chicago. 
‘The children, of ages from four to twelve years, 
were first fed on a diet containing « limited 
Amount of protein or meat element and later 
‘n'a diet with double the amount. Tnvestiga- 
tom showed that their rate of growth during 
the second period more than doubled. 

Synthetic “milk” for babies can now be 
made from vegetables, Dr. Ernst Tso, of 
Peking, China, reported. Scarcity of cows in 
(China was responsible for the discovery that a 
milky liquid made of finely ground soy beans 
and water furnishes an. excellent milk. » Six 
infants fed on this liquid, together with other 
nutritive and vitamin-containing substances, 
showed normal mental, muscular, and weight 
‘development. 

Green vegetables are needed to make red 
blood, declared Dr. A. Zih, of Debrecen, 
Hungary. Even a plentiful’ supply of the 
vitamins supposed to be. indispensable in 
bood-making is useless without fresh vege- 
tables in the diet, he iContact ow page 8) 
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Science Takes Stock 
of Human Machines 


found after tests upon rabbits. By isolating 
‘some ofthe chlorophyll, the green coloring mat- 
ter in plants, and feeding it to the animals, he 
suid he had shown that this green color itself 
‘contained the concentrated element needed in 
blood-forming. 

‘Yeast helps digest food, Dr. Wendell H 
Griffith, of St. Louis, Mo., reported, following 
‘experiments in feeding dried yeast to rats. It 
hid no effect upon appetite although another 


substance, ‘extract of liver, had a 
‘marked stimulating effect. 
‘Coffee's sins and virtues were discussed in 


what is said to be the most comprehensive 
iy ever made of the subject, reported by 
Dr, Philip B, Hawk, president of the Food Re- 
search Laboratories of New York. It showed, 
he said, that normal young men unused t0 
coffee were likely to suffer sleeplessness, in- 


ness, and to a lesser’ degree headaches and 


| dizziness, asa result of drinking two to six cups 
| daily for any length of time. However, coffee 


ai ot Seem to alec the ear no eae any 
‘other organic disease, Habitual users of 

jee were somewhat less susceptible to an 
increase in their coffee dict 


Drugs and Their Effects 


“FPEARTS prefer alcohol” was the 
‘of Dr. 

Burge, of the 
experiments in which turtle hearts, still alive 
later removal, were allowed to select their 
fown diet. The hearts were fed a “synthetic 
blood” containing several forms of nour 

ment. One group, received only “aminotds 
‘and “amino-acids,” substances known to chem- 
ists as the building’stones of proteins. Some 
received alcobol mised with these sub- 
ances. A. third group had only straight 


alcohol. The last used up all of the alcohol, 
while the group receiving’ mixed nutrition 
selected the alcobol and rejected the rest. A 


Kasty conclusion would be that alooba isthe 
beat foe! for the human body. But other 
txperimenters showed that the effect onthe 
ody ana. whole” must also be taken into 
Account and described more practical tests of 
this kind. : 

‘Motion pictures of unsteady rats staggering 
home afte “wid perties™ with algobal and 
ther druga were exhibited by Dr. Walter R. 
Miles, of Stanford University, to back up his 
Statement that no drug yet teed improves & 
indye complete performance above. normal 
ete tee ee 
to ind thee way to fod by funni 2 
‘oeplcated lbyinthy aed then denn te 
‘with various. drugs before thei journey. 
‘cabo! made the rts arch unsteady though 
‘hey could sil remember where they were and 
trhete they wanted fo fo, showing that mem: 
fry was not affected. A powerful drug name 
Hnbaine a depres sometimes ted. for 
isons, ‘opposite elect. 
could walk perfectly, but they. Were as un 
(Ertain of where to go asf they were exploring 


‘Dr. David I. Macht, of Jobns 
He bas found that plant 
Taboratories where 

to which plants 
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Science Takes Stock 
of Human Machines 
(Cond from pe 144) 
may be tried out. Application of this method 
has already been’ made in testing the blood of 
‘anemia patients, as described elsewhere on these 
pages. 


The New Anesthetics 


'YCLOPROPANE, a new anesthetic gas, 
‘offers unusual comfort to patients about 


to. undergo an operation. “They” succumb 
uickly, without struggling; and recovery ix 
shoo rapid with no alter elects, according to 


7-H. W. Lucas, of Philadelphia, and Dr. 
V. E- Henderson, of Toronto, 
and reported the gas. It is 
ban ad hydrogen,” sin 2 
is axide or “laughing gas,” except that 
‘aid to be more satisfactory. 
‘A novel form of anesthesia, drugless and 
painless, was described by Drs. A: and B. 
Chauchard, of Paris, who said that it awaits 
further perfection betore tests with human 
beings. Te consists of numbing a small area of 
skinon the head with local anesthetic, making 
ing in the skull, and inserting a 


discovered 


can be 
at, t0 seep artificially Dr. W. Tk Hes of 
Varich, Switzerland, anounced, by the appl 
cation ‘at low, requency electric current to 
thebraln. “A tiny eletrode, the sze of a minute 
heed, i atroduced into the deep layer of the 
tin and the mild current appled: ‘The re 
ting tle fasts thre or fou hours 

fwakening the animals wafer no fl ee 


Marvels of the Microscope 


the human eye, the cells under the microscope 
ie photographed with a camera, on plates 
tspetaly tensitised to the rays, The peculiar 
hart of the Hight ena et penetrate 
‘outer portions of lving cells unt now never 
even, td 
Tauri ray" another form of in 
le ight, play an important part in. the 
Imlroscopie dies of Dra. P. Elinger and A 
eldelberg University, Germany. 
‘They are made visible by staining living ells 
vith a certain dye, fluorescein, which ows 
when the rays strike i Cells thus observed 
In the dar, by the ultra-violet light, stand out 


in startling elit 
ther wears of the microscope have used 


at 
place t 
Iabbit posed conveniently esi the micro 
fcope, although a tadpole with its tail under 
‘observation proved. more elusive subject 
‘Another remarkable" microscope study, was 
iat of Dr. W. Cramer, of Loudoo, who by 
Garkening ‘adrenal glands. with the vapor of 
fame eid made their action visible under the 
lenses. ‘These two small but important organs, 
located just above the Kidneys, have a myste- 
‘lous eect on human beings, and thet mechan 
fam has been litle understood. For instance, 
Dr. Ulf von Euler, of Stockholm, Sweden, 
pointed out it is impossible to cause fever in 


fan animal which has lost its adrenal glands 
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Students are earning from $2500 to $6000 a year—some even more. 
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Rays—The Clue to Evolution 


organs and cause ‘ness. At last, if the 
rowing cancer is not removed, the wild 
fly invade some necesury stracture of the 
Vody and cause death. When the surgeon 
removes a cancer he is carcful to get out every 
Sage eter cel." even one EE 
row, mul ‘cause another cancer. 

"This necessity of complete removal is one 
reason hy some cancers alma have been 
incurable by surgery. They invelve, perhaps, 
blood vessels that are to important fo touch 
or internal organs that canot be spared. 
Formerly such unfortunate patients” were 
beyond ai” Now many of them are saved by 
the vaya from radium. 

“These potent rays, shot by the atoms of 
spin ge they caple seul fot all 
ving ells. IP plece of pure 
Ie held inthe Singers fo 
‘and muscles woul be killed as though burned 
by fire. People have even died from radicm 
barns. But this killing effect is precisely what 
the phyaician wants when bei eating cancer, 

fally since the wild cancer celle seem (0 

die under’ the ‘ays’ more readily than do 
formal cell. Th the: modern treatment of 
fancer by radium, tiny. needles containing 
‘adium of some other radioctive clement are 
placed in or around the cancerous growth. 


ABOUT the biological eects of the cosmic 
rays, more penetrating and probably more 
potent than the rays frm radium, itis not 
Set possible to be very sure. Cosmic rays have 
fot ben produced on earth. They pour con: 
tinually’ upon the ‘earth from outer space. 
‘Where they come from no one Knows although 
De Mian specs an eign ta eran 
atomic changes taking place in the space be- 
tteeen. the stars inhabitant of the 
‘art's surface exposed to them continually. 
‘What they do to living matter, or what would 
happen to human being without them, wo one 
ahaa, for no pero as ever been without 
them. 

Professor Joly suggests, that perhaps the 
sbnence of coumic rays might be harafal to 
mankind. All three forma of the Very short 
traves probabl he says, am ability to 
Eit"cancer cells more readily than they kill 
healthy cell Tt might be posable, theoretic- 
ally, to let beams of these rays shine through 
‘living body with intensities Just great enough 
to killoff any stray cancer celle, but too weak 
to damage fel Perhaps, Profesor 
Joly adds, that is precisely: what’ Nature is 
doing’ tothe earth's inhabitants bya. con: 
tinwal mild bath of the cosmic rays.” Perhaps 
that keeps cancer in check, 99 that only” a 
comparatively few people die of that disease 
instead of everybody succumbing. 


HLAT is more, Professor Joly imagines that 
‘Wratacoas iy ths bath 0 count tye a 
the past may haye caused. changes in the 
average amount of cancer. The intensity’ of 
the cosmic radiation may not be the same 
everywhere in the universe, The solar system 
‘moves rapidly in space. Peshaps in some spots 
slong 5” past "path heough the sar the 
intensity of the Cosmic rays was greater than 
now, in other spots weaker. 

Health experts agree that cancer is increas- 
ing in the wor'd 
een advanced for 


Perhaps, Professor Joly suggests, the real 
cause may be that the earth i now passing 
‘out of a space region of relatively intense com 
‘mic rays and into one poorer in these cancer 
ts 

Tf that is true, universal cancer might 
conceivably be the’ doom of the human race. 
But that would be no justifiable prediction, 
for even if Professor : 
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Rays—The Clue to Evolution 
E 


ly’ surgeons are trie in every deta, 
eSetge ofthe fact would enable Sura 
Kevestom doubtem. to" deve radium” or 
ray, sebotiues he the decreaung coanis 

tion and to contin checking caer by 
Mil means : 

"Te suggestion of Profesor Dixon, th other 
Dublin scents, that this same variation of 
fosmle rays in the past may” hve fected 
Eyotation is even more inteeating’ to. Bolo 
{Sats The evolution of fe has ner nun an 
She couse: Therein eaten to beleve, fr 
Scampi, that for ndrets of lions of 
Sersair Ife appeated its evolution wat 
Wevealy so. Suldeny ther ce «tne, 
{in before wat pelo al the Cambria 
Fotis when volton seems to have taken 2 
Se parts “Thowan neds of 
features appeared “Then followed. another 
time of relgGvay slow evolution, to be sue 
teufel by a second spy and 0 on 


HE new theories suggest thatthe, signal 
"Thor bese vartions may have on changes 
from age to age in the fntenalty of conic rays 
Tits tre that these ays ne plentiful in some 
parte pace ad pare in obey he cr 
i pest yetiogic ages may have paused throu 
repeated “elt ite comic radiation 
rated by regions of few rays or none 
‘These belts woul correspond {0 the time of 
rapid evolution, 
ine record of life's evolution rea from the 
rocks dapays alo another kindof variation, 
{variation trom place to place. Certain spots 
fn earth seem forhave been apecal center of 
frolution, ‘There was a time, for example, 
when the primitive mammals, forerunners of 
Than and o€ nearly all modern animals, seem 
to have evolved with enormous rapidity in 
‘ands ike Siberia and northern Canad, mak- 
tal belt around the North Pole. On 
the ocher hand, there are regions like Avsta 
Bi, bore moat no evo ems fo hae 
ned for millon of years Descendants 
Of the dinoturs al exit among. Australian 
lands." Neary all of the higher animals of 
tha continent, before ts dacovery by. the | 
White race, belonged to. the ancient, lite 
‘volved group of the pouch mammals Sma 
Splat Including. the: Kangaroos and many 
‘ther treatures tepresented,esewbere in the 
word only. by a few ancient ‘evoutionsry 
ke the epoarin. 


TE ow aon hi fe he, 
ation that these ographeal arations 
rest rom variations i ihe marl rd 
‘Evy of rocks and sls from place to pace 
Ih the spot already mentioned, underpeath 
‘San Francisco, the rocks are more highly 
fabactive then the sverige In Rusa De 
ER Boolavlentey Beds thatthe natural 
Fdbactifey vet ta diferent pars othe 
unty., Br Chares Siege. ofthe 
Ghopliical Latorstory of the’ Coreg te 
itdign of Washingt alo has proved hat 
feks from diferent places die fe natural 
fedicacty In japan, De. K. Shiro haa 
itn wily warying amps of radioectvy 
inauy fd ht spa. 

Itissatural fo imagine, then thatthe spote 
of intense radioactivity, may. have been te 
‘lca of intense even, while puts where 
thew is rentively te adturl miem sy 
eae been wise evolution as aged, 

Thad tite new: paeeeeenteg, ian af 
spas, tinue, and exciton, the. ologat of 
$830" stand ie Dalbou on his peak at 
Parasia, belore 8 ten uncearted, Ses en 
Unmuepeted, ocean of facts The motive power 
tf eveluton seems fo fave dacned ted” I 
Prolsar Joly sed Pyotr Beton are right 
Mut the cosmic ayy itis a motive power 
ines woes seamen the ie 
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loner expect to be 

Glerk to President or € jump from 


sromoted from 
:00 a week to 


He will tal you the company can't afford to 
you more money for the same work—-if: you Wane 
hore money, You've got to learn to do work that Daye 


‘There, you have the employer's “formula” for pro- 

he next question is where and 

‘hich qualifies you fora better jobt 
repare for Junior a 
fechanic get in line for a Fore 
manship? How can the Bookkeeper advance to Auditor 
and the Auditor become Assistant Treasurer? Where 
‘ean the Carpenter quickly learn Drafting or a certain 
definite branch of building construction 
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‘Three Men to Hook One Fish 
| ‘Contin rom poss 37) 


their temperature maintained at that of the 
ice by the electric refrigerating plant, in the 
‘engine room. After the fish have been packed 
im the crushed ice, the temperature furnished 
by the refrigerating machine is lowered to make 
ip for the heat given off by Uhe meat. As soon 
a5 the tuna are “stowed,” the men retum to 
the fishing, the boat having followed the school 
slowly all’ the time. It is useless. to fish 
“against” a school of tuna, that is, im an op- 
posite direction to that in which it is moving, 
‘Sr to attempt to “cross” or cut through 
school. These large fish feed in the direction of 
their migration, and in no other. If the squids 
are drawn against the school of across it, the 
tuna start milling in circles, and presently 
drive out to sea at such a speed that no boat 
can keep up with them. 


THER things come out of the sea besides 

tuna and whale sharks. One night, when 
the Buena Ventura. was riding a smooth sea, 
about 500 miles south of Cape San Lucas and 
‘some 500 out on the Pacific, nine or ten of us 


‘were lying around under the brilliant. deck 
Tight, to a radio program, when a 
lange fying fish landed in our midst, to be 
followed immediately by another and saother. 


They appeared uninjured and we di 
them in'ene of the bait tanks. More ding 

ently attracted by the light, came 
earl unl Wwe bad eanga Tidal’ them 
‘Most of them remained alive in the tanks and 
wwe reached San Dicgo with ninety-seven 0 
them in good condition. 

TH the tuna schools are still running strong 
after the fish bores have been filed, it is 
Customary to empty the bait tanks by the 
simple tick of removing the se 7 
‘outlets and stopping the intake pumps. Thee 
the bait tanks are ‘led with fish, packed in 
the excess ke from below decks, thus adding 
fifty’ to one hundred tons to the catch. Since 
there is no refrigeration connection for the bait 
tanks, they can be wed only when the run 
back to market is short enough for the ce to 
maintain a low temperature without mechan- 
‘eal aid, 


IHEREE are many dangers to this ong rane 
fishing. The best of the tuna sc 
the lps fa af owed nthe some torn 
from Cape San Lucas southward. There 
“make up” overnight, or a cloudless 
Aight may become a raging dawn. ‘There are 
luncharted shoals, well out at sea, and mud 
banks, around which the tuna gather in large 
schools, posibly to spawa, though no one 
ow Knows exactly where or when these 
valuable fish lay their eggs. Derelicts wash 
{into these unfrequented waters far off the 
steamer lanes 

As we were running northward one night 
with a full cargo and the Buena Ventura low in 
the water, doing not more than nine knots 
‘against a 'southward-bound current, a black 
mass, half as high as the wheelhouse, rose 
Sudienly out of the moonless sea close to star 
toad, One of the men was steering, and I was 
standing beside him. T first thought it was a 
‘mud bank, newly risen from the Pacific. We 
twere about 200 miles of shore and abexrt half- 
wway between San Jose del Cabo and San 
Diego. I threw the deck foodlight switch and 
‘saw in the glare of the light the body of & 
whale, apparently asleep on the surface. 

Tt seemed to me the largest whale Thad ever 
seen T realized that we were in a very serious 
position. If we so much as grazed the monster 
“and be was not more than twenty-five feet 
away—he would wake and roll or sound. If he 
did either we would founder. If he turned, and 
\re ran into him, our bows would be crashed 
im and we would sink like a stone. I shoved 
the wheel over as geatly as possible, o that we 
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Three Men to Hook One Fish 


such an angle that the stern would not touch 
the whale, nor the wash of the propeller waken 
him, In less than two minutes we were 

and standing. inshore. 

‘But the night was not over. T had gone be- 
Jow and slipped off my boots and cilskins when 
‘one of the men told me we were being follawed, 

'T went on deck, into the false dawn which 
was just breaking’ There, on the port beam 
and somewhat aft, was a whale, a humpback, 
fully’ as large as the one with which we bad 
so nearly collided in the night. Further back, 
‘on the starboard beam, was another of equal 
size, ‘They came in closer until they were not 
‘more than 100 yards off. I blew the air whistle 
and they dashed away, still on, the surface, 
‘meeting about a quarter of a mile astern and 
hen coming toward the Buena Venta again. 
This time, both pasted to port, ran ahead at 
twelve to fftececknot ped, "rounded acroes 
our bows about a half a mile in front, and 
Played ‘along the starboard beam and across 
the stern 


JF there is anything T do not care for, i isa 
game of tag with a pair of seventy’ive or 
tighty-ton whales; o I put in for shore, urging 
the engineer to get all he could out’ of the 
Diesel. But the whales followed us. ‘This con. 
tinued all day, until the coast line of Lower 
California came in sight. They were still with 
us when night came down, but in about an 
hour left and put out to sea, Had they taken 
it into their huge heads to sound while they 
were near the ship, all of us would have been 
swimming, with the nearest land about 400 
fathoms straight dow, 


You Don’t Have 
to Be a Pilot 


stress and structural analyst rolled into one, 
In'adaltion to being an imaginative as wel 
as a practical builder. 
airplane factory is blessed wi 
rach men. 

‘A dente salary is hard to. name fo 
aeronautical engineer, since individual ability 
‘aries so much. A. food one makes © very 
Eomfortaie ving “ere ia popula pres 
fon that only college men are fitted for en 
finering. 1 have scen some good engincers 
tubo never saw the interior of a university. 

‘Of course not every mechanic will become an 
ngnse, Even thon that do mt be wing 

aiient A young man starting without 

ience, in the factory, and following the 
= T have suggested would be fortunate i 
He managed to. qualify as an engincer within 
ten years. He should count on spending at 
Ieast two years In the drafting room. Tvcan 
Understand a temptation to sp the woe in 
the shop entirely’ and try to break in as 2 
draftsman at once — but T wouldn't advise 
‘anyone who wants to become s good engineer 
toot 


UST few samples of things that have ac- 
tually come from departments supposed to 
Contain competent engages shove hy (A 
lan prepared by one of the engineers calle for 
1 joint in which nickel steel isto be welded to 
Cold-rolled steel. Any shop man knows that 
these two steels melt at temperatures about 
180 degrees apart. Hy the time you melt one, 
‘you are burning the other; such a joint cannot 
possibly be used. Another design ‘alls for 
Huts and bolts where no mechanic could ever 
Teach'them with a wrench unless e took a 
ole plane apart. A third conveys the aston- 
ing information that cold-rolled stel isto 
t-tteated,.Teis never heat treated; this 
mposs 
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Ive trained hundreds of fellows at home 
in their spare time forBig Pay Radio Jobs. 
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Xhe'ieroons and Instruction I give You 


Get This Book at ONCE 
SB Rega J Radio shows where 


T give you ahome | 
rimental 

laboratory. You ca 
design and build 100 circvits 

withit. Here are two — 

J.E. SMITH 
President 
Dept. 8¥Q 

aati sie 
Washington, D.C. 


Eos ae eaten 


scsi soma 
Had a plane that developed rirk, 
So he threw out a Sky-hook 

dnd reed in his Fy-book - 

To sea hot te make a plane work! 


NOBLE notion, that! —DBut not every 
‘one hus the’ foresight our Williaa 
‘had when he took along the trusty old 
tky-hook for emergencies 


chants, Salesner 
All sorta of Important round Jobe 
fave found this. practienl homestudy 
cnurw the mure way 49 promotion 
bays 

‘This famous course ei 
‘ewential " groundschoo 
that’ employers demand, 
him the history of fi 

oF fight, the materials of construct 
the design and maintenance of eng 
the infence of weather, the use of in 
trunienta, And & whole lot more—the 
feces ecient "Wings an Aviation 
fan mist know 


Ie touches 
tthe principles 


nner employment. de: 

acing our ten Pah 

ong to help him get a Job. Or ihe 

itso take up fying races 

T'vtueet tuition rate ne an accredited 
fying school 


Walter Hinton, President 


Aviation Institute of U.S.A. 


TIS Connecticut Avenue, Washington, D.C. 


ree Book, "Wings of Opporte- 
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(Conined from se 149) 


see momo ees 
asrutabe mt cet 
for a given part, em vet and aces ee 
Rareeesat 

eae 

carseat meet 
paper ag 
eeriee pero 

Outside the factory, plenty of ether careers 
Sire haa es 
Saban 


IKE service manager ofan air transport line 
2s from $9,500 0 $12,000 a year for taking 
cantot it planes, Another poston worth aim 
fat is that of chief Geld mechanic ata fying 
fied. ‘Our own eld chic a. man “named 
Convey, realized that ambition in only tro 
Years from his start as a mecanic's helper, 

‘OF building airports is another 
profitable busines. Almplane makers nec 
Slesmen, advertising men, publicity 

opperunitiy for 8 on pot i aviation, 

Parties if he bas eed about plane by 

ding them. ‘Real ability commands execs 
Live ponitions with airlines, 

‘A Young man may find that his favorite 
hobby will earn him a good salary in aviation. 
Ite is interested in radio, theres the chanceof 
exployment withthe men who ae deyeoping 
Plane-to-ground wireless. "You read abou 
tein experiments every day. He might go up 
wth & radio experimental plane, or work in'& 
{round station that transmits weather reports 
{orying planes—already an accomplished fact 

An amateur picture-aker may find his 
hobby proditable in aerial photography. He 
tight be asked to count the tres in a forest for 
{paper many Perhaps he wil use his camera 
tolhunt schools of salmon. Sometimes a aerial 


‘A tyro would start as a her's 
assistant, ata low salary. He would change 
Plates in'the air, and carry the camera for the 
Photographer. Eventually he would be taking 
pictures himself 


NEITHER bad eves, nor high blood presure, 
‘nor any other minor physical defect is any 
handicap to a man who takes up one of these 
‘non piloting ‘pursuits. The Government ex: 

resses this attitude in its Air Commerce 

fezulations for 1928, Section sixty-four of the 
fap dealing withthe heen of mechanics 

icant for a mechanic's 

to take a physical examination.” 
‘That is typical of non piloting occupations in 


Probably the activities that T have listed 
account for what happened to many of the 
535,500 persons who fated to get plots ceases 
in the last three years. 


| barnstorming partner. A veteran 
tells exactly how he meets the * 
which every flyer must solve. 


ees 
“ame age 
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Ravice for POPULAR SCIENCE MONTHLY 
readers regarding safe and profitable 
investments. See Page 4. 
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‘Tying Europe to America 
by Telephone Wires 
(Contato 2) 


spaces of the untamed West. But that is 
where Frank B. Jewett hails from, where he 
he Narcan rece cd ek La nee 


toward ‘and science. 

His father, Sunley P Jewett, ach 
acer went to Callorsa in tie 10% fr hes 
health, and Frank Jewett was born, in 1879, in 
the chon now knoitn as Pasadena California 


dozen houses,” Dr, Jewett told me. 
Twas born’ there may have heen twenty 


ous, "Not far ay asthe Mian cya 
tos Angle, with pet pemulstion, 
ninety percent Mexican and Spankhe" 


to Los 
‘Men were talking about throwing 
rails across the desert, over the ide 
fand $0 across Arizona and New Mexico 10 
‘Texas and the East, ‘The elder Jewett, his 
‘health regained, joined with others to lay the 
fist steel of what is now the Santa Fe system, 
from Pasadena to Harstow. ‘Tobacco-chewing, 
su-toting hemen, swarmed into southers 

“alifornia to boss the Mexican peons who did 
‘the manual labor, and in their company young 
Jewett got his first lessons in practical engi 
‘neering and the management 


PASAPERA trey nto sy, with ami 
tions. One'ol Its most ambitious enter. 
Drs founded on te benefaction uf nea its 
Etisets, was. the Polytechnic Inst 
tue now the California Tnattute of Tech 
ol And thee Frank Jewett tere none 
Of the caries cats, ginduating at nineteen 
‘vith the determination fo become mechanical 
Trine, hut with aa intense thirt Tor more 
sclentific knowledge than school could 


rove. 
. ‘To get that he had to go East, and he took 
the leap from coast to eoast in two strides. 


Fin, the University of Chieago, working there 
‘earch aastant in physic nds the great 
Michelson, and wetting his PhD. at twenty= 
three. ‘Then to loston and the teaching job 


ee 


ng 

suppose they picked me because I was an 
unusual combination for those days, a physi- 
cist who had had practical cootacts with fa- 
dustry and did not look down on business as 
‘something beneath the notice of science,” he 
Said by way of explanation of how be came 
to bed 


F'Sioherewas the telephone business grew. 
‘Some’ research work, was being 
Hoston, some in New York, andsmuch in 


Chicago, where the Western Electric Company, 
rnanufactring apparatus for the telephone 
company, had its headquarters. Dr. Jewett 


trorbed allo these borates Gradealy 
They were consolidated, and when that had been 
done,” and. the largest. group of industrial 
Sclsticts ever eseembled in one orgaateation 
found itself under one roof in the great Bell 
Telephone Laboratories in West Street, New 
‘York, Dr. Jewett found himself at the head at 
the whole works. And that is the job he likes 
to talk about. 

5 a Job of organizing scicotists and engi- 
neers into.a team capable of tackling any prob 
{em of the industry set before Uhem," he’ aid. 
Rod nt he let important prt of the jo 
fs that of interpreting the possiblities and 
{ations of research to the executives of the 
fndstry.” 

‘That, I thought, accounted for the polished 
manne, the succesful-business man’ atmos 
phere which surrounds him. A man may bea 
reat scientist and (Conta on se 16 


Do You Like 
To Draw? 


This Art Questionnaire Will Show 
Your Chance for Success In Art 


F YOU ko to deaw--to make skntches of people and things you may 
have. the| makings of a successful commercial artist. With the, prop 
training to develop your talent and natural ability, you may quickly Bt 

‘yourself for one of the many fine paying positions in the art profession, or have 

studio of your own. Others have done it,—why don't you? 

The first step towards success as a commercial artist is to analyze yourself 
—see whether you have “art sense” worth training. Our art questionnaire 
vill soon tell you this—indieate whether you have a good sense of proportion, 
Perr ictive, ign, color, ete. We will give you this test free, and tell you 
frankly your chance for success as a commercial artist. 


Trained Artists Highly Paid 


cess and big incoroes go hand ip hand. Man 
just ike yu hae started he road to a nee art 
eareer by sending for this free art questionnaire and 
ising tiemedi¥os. ‘The thorough, abort Federal trae 
fing that followed quickly fitted them for their chosen 
rrfession,. Federal students are making $2000, $3008, 
$9000 and $0000 a year--some even more. ‘Theit 
Besiations and designs are being eae. by many ¢ of [<4 
jvertisers, newspapers and magazines in 
country. ‘Success awaits the man who has the ambition 
to develop his talent! 
‘Read what these men, have accomplished 
with the aid of the. training. they received 
from their Federal Course. “Make up SOUr 
mind that you can suc: 
feed too. and send the 
‘coupon for the free art 
‘questionnaire. Tt may 
tell be the start of your 
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Tying Europe to America 
by Telephone Wires 
(Cond rt po 151) 


never beable to “sell” science to business men, 
oles be can look, act, dre, talk, and, of 
occasion, think fike a business man.” Tt & an 
speculation as to what might have 
Happened’ to Edioon if be ad. been, mare 
particular about having his trousers presel 
Dr. Jewett dlaclaims any personal credit for 
the achievements of his staf, other than that 
be has to mabe the decisions as to which prob 
Jems to undertake and who to pat at chem 
""Thave two or three patents of talnor i 
ance my cet” a, bt my J 
ove of managemest, which fa Us cave calle 
for an understanding of the needs. of the 
Indu an wall an of Ue ponies ot 
seientine investigation.” 
Tasked him for specie examples of how 
have been tackled snd solved under 


feaiecuon 


en | AMEE ‘example is the research which re 
sulted in substituting electrolytic iroa 
dust for bundles of soft iron wire as a core for 
i," he said. "For years 
Seed os maa on taormoes vire ome 
plant, using diamond dies to draw the iron wires 
The cores were expensive and dificult to make. 
A young man named Buckner Speed came to 
ime with the sugzestion that cores could be 
made of electrolytic iron dust, highly com: 
[pressed if some way were found to insulateeach 
‘ust particle, so as to get the same effect as a 
bundle of wires. Tauthorized work to be done 
fen this problem, with the result that an iron 
‘dust type of core, electrically much better 
than the iron wire core, was evolved in the 
laboratory. 

“That was one of the first improvements on 
the loading coils invented “by Professor 
Michael Pupin and developed commercially in 
out laboratory And the Pupia col, tur, 

he beginning of long-distance tel 
iy “ag the telephone circuit with in 
ductance coils spaced at proper: apart, 
the distortion and losses of the impulses in the 
wite are corrected. "Profesor Pupin. worked 
‘Out an engineering method for doing this, and 


patented it. We bought his patent and tuned 
Over to Dr. G. A. Campbell and Dr. E. HL. 
Colpitts the task of finding out how to make 


jw energy Toss, and 


‘of high inductance, 
low cost, and how to i 
telephone nes in accordance with Pups 
rule ‘did a really brilliant piece 
search, involving the need of devising new 
types of measuring instruments. That work 

beening on for many” yeas, with 
increasing results, 


“YVE,NO lass use ang coils on open 
vice lines, the vacuum tube tlephor 
repeater invented by De Forest taking thei 
piace; but on cables we use more and more of 
‘hem, and as fast as te economically desi. 
able,’ we are borying our telephone wires, 
runsing them in eables between. the large 
Genter population By the cd uf 1929 mare 
than $000,000 loading coils wall be in use on 
the able cele ofthe Hel yatem slone 
ing leads to another in sientiic re- 
scare. Thana tat soma mageete sotancs 
‘even better than electrolytic iron might bedi 
Covered set a.probiem on. which Dr. 0. E. 
Buckley and Dr. G. W. Elmen. worked for 
Years. They discovered an entirely new alloy 
Ot nickel and iron, which ha several tines the 
magnetic permeability of sft iron, apd 50 
‘wes tamed permalloy” Another revolution in 
ig stance wre communications esa with 
peralloy. ‘The rst important application ol 
Ke was to a transatlantic telegraph cable. 
Loading cols can't be placed along the bed of 
the ocean, but by wrapping the core of the 
‘able with a thin spiral strip of the 
Sime elect was pro” outasod on por 153) 


‘gata 


Novenmen, 1929 


Opportunities in 
ELECTRIC 
REFRIGERATION 


Wine ti tees tad fat 


mut Ena 


ilities Engineering Institute 
Deputy cio Siraa ees iane, a 


nf ate te book He 


Novenen, 1929 


Tying Europe to America 
by Telephone Wires 
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diced and the speed of telegraph cables was 

iio 
“'Permallay, however, wasnt good enough 
for tdephone punposes® Dre Jewett toil me. 
"te girirequcncy telephone current. wes 
sul yubject to too greata logs to make cony 
tation over the permalloy leaded table pow. 
sles So Dre Buckley and Elmen kept at work 
tnt they discovered an even better magnetic 


material, adding cobalt to thenickel and iron, 
and producing perminvar. 

“Now we are approaching the climax of 
years of rescarch, preparing to lay the first 
‘submarine telephone ‘cable. connecting two 
continents. “Besides the work on magnetic 
materials contributing to this result, we have 
been carrying on another line of research in 
insulating materials. Gutta percha has been 
the sole material used for insulating telegraph 
ables. Its electrical properties, however, are 
not good enough for telephone purposes, “The 
complex waves of speech and the high fre 
‘quencies involved require that the material 
used for insulating the conductor must have 
the minimum of transmission loss. 


SFPPHE new material developed in our lab 

wn as "Paraguta.” Asie 
name implies, it iva compound of rubber and 
futia percha.” Now the trinuatlante telephone 
Exile Boutof the laboratory and in the stage 
of manufacturing developivent ‘This rede 
thn to abop practice on commercial x 
tring done fn one of the three large rubmatine 
‘abl factories of the world, the Norddeutsche 
Scekabeiwerke at Nordeahtm, Germany. Here 
there are large metallurgical problems involved 
infecting the manulcturng tec fot 
the production of perminvar, and in develop: 
Jig methods which will permit of its being 
rapidly and effectively applied to the conduc 
tot. There are alo. chemieal problema con 
‘emed with the manufacture of Paragutta of 
shwohutely uniform character and purty, and 
‘rth the technique for its application to the 
innded conductor. 

“These problems have been met in the 
laboratory and we believe all can be salved in 
the factory. When they have been, 
Uninterrupted telephone” commu 

itt Nath nes 
rope wil be posible, using 
meal crcute all the way. "And that wil 
ie the longest step in advance that Uhe tele 
hone has made." 


"But. why the telephone cable?" 1 asked. 
n't the radio telephone working all 

“[JP.70 a,certain point, yes," replied Dr. 

Jewett, “but it isn't good enough. Radio 


fa not sufhiciently reliable to use as the sole 
means of telephone communication "beeen 
the two continents. Although considerably 
cheaper than a cable, its lack of secrecy, its sus 
eeptbility to. static noises, and, particularly 
with the shorter wave lengths, its tendency to 
fade out completely for long or short periods, 
deprive it of the reliability essential im the 
telephone Husiness. Last winter there were 
periods when radio communication by means 
‘Of short waves was virtually nonexistent all 
over the world, Delays of several hours are nat 
infrequent; and while much progress probably 
will be made in perfecting radio transmission, 
some of the causes of trouble appear to be 
beyond human contro. 

"The logic of events calls for one ot more 
telephone cables, which will be the “Old 


Reliables’ of transoceanic conversation, the 
backbone for 


service which can be i 
Service over the cable will 

mplcaed by tonne ind 

e ceo mice tanec 

“the cable wil be too expensive to e 

the wholoload. Radio,” (eeteed ow gue ten 
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~ Why 
Should Young Men 
Learn Aviation? 


AvieTION: Fromlaee forts Lp me 
‘reat aa industry as the railroad, 
the ‘automobile or the radio. ‘These 
Industries that have made forcanes for 
those who entered them early and grew 
So will aviation richly 
‘Kose who enter this new field 
ow and build for the future. Aviation 
is the big opportunity for the young 
man of today. 
* To Learn Aviation—Fly 
hysically aad foancially 
fow to fly. Not that you 
‘will be confined to fy- 
ng. Butthe man who can fy will always 
have the advantage, just as the pilot 
today has the advantage over 


How and Where to Start 


ight 

is national system 

of schools and, ia addition, the various 

mechanical and business courses 
ilable. 

Let Others Dream’ 

While You Act 
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Exsisi sks: 


Universal 
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A Division of the 
Universal Aviation Corporation 
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when iti god, i very wd indcod, andi i 
‘ery much cheaper than the overhead cost 

le operation. I anticipate that within a! 
few years there will be one or more cables a3° 
the backbone of the ultimate service, two or) 
three long-wave radio channels, and three, four, 
or five short-wave channelsrin use for trans 
atlantic telephony, 

“With some such set-up as that, there is 
hope of furnishing a thoroughly reliable tele 
phone service between Europe and America. 


#])0,YOU baie that wires eventually wil | 
“space adi forall point to-point com: | 
smupications>* asked Dr. Jone 

“Theoretically, yes,” he replied. “ Eventually 
wire service willbe’ extend to every part 
Sf the world where business conditions nike | 
ie cconomically advantarenss todo 8. 

"Unies someone invents a new method 
radio transmission, radio wil always be int 
poston af a pioneer, tobe dpe by wies | 
Re soon as the economic situation warrants, 
‘One reason Is that thee are not enough nom 
Interfering radio channels to go around There 

iegtimate uses for radia which the wires 
never can supplant, and which are crowding 
‘even now, the svallable channel. The develop 
tment of aviation and of means of communicn 
ton betwen the ground and aircraft in flight 
of thee wes which are multiplying the 
normal eld of radio immensely Shp to thre 
Yo is broaden 


ing; and these, 
‘may well use up all theavai 

After the telephone submarine cable, then 
what?” T asked. A director of industrial re 
search must be a prophet, among other things. 


OBODY knows,” he replied. “Improve. 

‘ment of instruments and switching meth. 
f, naturally. ‘The telephone system is like an 
verted pyramid, resting on an apex which is 
the telephone instrument itscf. It took many 
years of research to bring the new one-hand 
Instrument, which combines the transmitter 
land receiver in one, to such perfection that we 
‘ould substitute it for the standard desk set 


HLYSIOLOGISTS in our laboratory had to 
study the anatomy of the functioning ofthe 
Ihsan eat as never belore. One by-product was 
the discovery of new knowledge of bow sound 
recaptured by the ear and transmitted tothe 
Conscbusness.” ‘Other scentists made new 
Studies of the voice-producing mechanisen of 
the lary, until we have been able to make an 
articlal laryne with which a human being oF 4 
fachine can actualy talk. “Such, artical 
iEryanes have len used by surgeons to replace 
natural organs which bad tobe removed aa the 
result of disease. Further improvement. of 
{Glephone instruments unt they ae as perfect 
as itis ponsble to make them is one’of the 
three goals at which we are aiming’ the other 
two are perlecion of the transmission lines 
And the perfection of mechanical switching. 
"The time is close at hand When all tcle- 
phone switching in al of the larger metropol 
fan rah at lent, wl be done echanieal 
‘The laboratory has to develop means of 
this more certainly and ecopomcaliy. Without 
inechanicalsitching the cost of lephoning 
‘would increase with the numberof telephones; 
With mechanical itching ie can Be kept 
Within resonable bounds. Always there isthe 
conomic need to be served by the laboratory.” 
There i the picture, thea, of Frank B. 
Jewett, the research director ia industry. A 
Zombisation, it would. seem, of, scientist, 
engineer, busines executive, economist, proph 
eteand diplomat, able to make the business 
fan understand what science can do for him; 
able to reconcile the scientist to devoting his 
Science t9 the practical needs of the world, 
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Aviation, Talking Movies, Radio, Super- 
Power, Television, Refrigeration, Lighting 


Exclusive Patented 
‘Laboratory Equipment 


Learn By Doing 
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Here Are Correct Answers 
to Questions on Page 54 


1. “Slow movies” really are high speed movies 
ee ‘at normal speed. Standard practice 

fren fo take ordinary movies atthe rate 
of about sixteen pictures or “frames” a. se 
ond. High speed movies are taken at the rate 
‘of 128 a second, which is eight times faster than 
Satiem a voce heba king pac in 
ght of a second is spread out over 2 full 


Second, 40 that ‘ake 
ight times nger than tabu 


2. The sound is recorded on & narrow strip 
along the edge of the picture space. Itis picked 
up by the studio microphone, which translates 
it into equivalent electrical impulses. ‘These 
impulses, after amplification, are again trans 
lated, this time by a neon light, into equivalent 
Hight impulses, which are recorded on the im. 
Tn another system the electrical impulses vi- 
bbrate a mirror so that more or less light is re 
flected from a fixed beam onto the lm. 


4, Motion picture fm is made of celluloid, 
‘which ts highly’ inflammable. Since all the 
Tight ubae laminates the screen must pass 
through the small area of the fim in a fon 
equated and extremely fot beam, here i 
Slways a posiblity of seting fie tthe fim. 
Ir'the flm sticks, for instance, and the auto: 
‘atic shutter fails to drop infront ofthe fm 
And protect it from the ight beam, i wil take 
fire Almont immediately. 


4. The moonlight scenes you see on the screen 
‘ave taken either at sunrise or at sunset, The 
‘printed darker than normal and 


ge to 


$Fhemton picture onthe sree appears cha 
because the grain that appears, any i 
Avid plate fe fmmerately replaced 
fnoher (ame in which the pain pattern 
totally diferent. "Thus the average detail 
harps fe much better than In 
‘vidual frame oe 


6 Unless you are si 
sound is bound to reach your ears a fraction of 
second after the visible ‘with 
Which it is synchronized. This is because 
sound travels much slower than light. "Sound 
travels at a speed of 1,100 feet per second; 
Tight at about 186,000 miles a second. 


1. The icy as atone othe 
Someta aac ete 
aoe rete weer eee 
fara ome ae tania te 
Sue tea ender alee gut 
Seeltcar as er ciel = 
So et eat ae Sain ee be 
Sarg el 
festa etre act tr estate 
ier nsg ices ote 
‘man engaged in “shooting” comedy features. 


9. Home movie film is developed and then re- 
‘versed to positive to save the cost of the extra 
film required when a separate positive is 
printed, and to save the cost of handling the 
film during the printing process. 


10. The ideal location from which to view 
‘motion pictures is from a seat in line with the 
Center of the screen and sufficiently far back 
{© that you do not have to look up. 
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A New Invention to 
Harness the Sun 
(c 
use of high temperature does not necessarily | 
guarantee eflicency. Losses by conduction, | 
Sees iat aekies ior marie | 
inated. 

‘As to steam engine losses, a recent test of a 
4,000-kilowatt turbine plant, “using super. 
heated. steam with an overall ficiency of 
nineteen percent, showed a boiler ellciency 
‘of eighty two percent, a thermal engine el- 
ficiency of twenty-five point eight percent, and 
‘mechanical elliciency of ninety percent. Here 
the chief cause of eiliciency loss ix the fact that 
the turbine uses only a guarter of the available 
heat, most of it going into the exhaust. This 
is because the temperature of the steam before 
itis used is not high enough, 


JNA typical case of a internal combustion 
ataline engine of twenty percent eflcien 
there isa Toss of forty-one percent to the cool 
ing water, thirty-four percent loss. of heat in 
the exhaust and by radiation, and five percent 
fogs through friction. In the gasoline engine, 
‘where temperatures run mich higher thaa in 
the steam engine, not s0 much i lost fn the ex: 
‘everthless, the high temperature 
faves. sro le of et to the cinder 
walls. Nearly half the money spent for gaso 
He ont in ni way a 
nthe proposed solar engine the steam en- 
gine's loss of eficiency Is avoided by using at 
fhe focts a temperature as high a’, or even 
higher than, that of exploding. pases in the 
tavoline engine, ‘Thee a no los of heat to the 
irrounding water, because any heat conducted 
for radiated from the focus pot to the incom: 
ing water simply pre-heats It. 
he ht weight of the, ops aac en 
sive offer interesting posatilites for its ts 
{feria navigation. Tie steam genceator {tse 
isextremely compact and can be made of light 
materials. Sunlight, of course, i'a weightless 
uel The only part of the whste outit. there 
fore, about which there would be a question 
of weight is the reflecting mirror. Bt since its 
only operating part is the reflecting surface, 
‘Gite possibly i could be made of a thin layet 
ba At fabric coated with a highly polished 
foll, Perhaps the upper surface of a 
figible might be made into series of shallow 
failtovered concave mirrors focused on a ro" 
of solte motors placed in an upper st 
Structure. Such a combination would produce 
fc dlrigible of unlimited cruising radius 
Recently” another possible use for solar 
power has been mentioned in. connection 
Irith my" experiments in the 


ied frm fe 3) 


in 1919 L suggested the possibility of produc: 
{nga rocket ao powerful that it would leave the 
earth's surface never to return. Since thea 
there has been ‘considerable speculation re 
fading the use of such a rocket fa the navign 
‘fon of interplanetary space. It fin this on 
nection that {have been interested in develop. 
Ing avery light and etiient solar engine such 
ashing now been des 

“The practical and obvious fst use for the 
new solar motor, however, is to supply abund 
Aint and cheap power for mankind "Abd while 
ftnokd masinn sates that you cannot have your 
fake and eat it, too, you can use sunlight to 
Alevelop useful power without fear of reducing 
the esting effet of the sunlight on the earth 
No matter bow many thousands or malions of 
solar motors eventually come into use, the 
temperature of the earth will not be inflenced 
‘one ota~every single heat unit used in a slat 
‘movor will nally be absorbed in the earth 


An article in next month's issue will 
tell how the latest developments in 
science of welding are working a revo- 
Tation in steel construction. 
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Who “Planted” the 
Glozel Fakes? 


at Paris; Profesor Espérandieu, of the Insti 
tute de France, and Professor Mendes-Correa, 
| of the University of Porto, Portugal 
Dr. Morlet laid the exhibits before these 
authorities, and some made independent ex 
favations. All of them were astounded by 
‘what they found. All of them, with the sole 
‘exception of Dr. Jullian, declared that here was 
the most wonderful archeological “find” ever 
stumbled upon. Yes, the urns and stone im 
Blements and tint weapons were Paleoithic 
‘the bone instrument and ornaments 
‘were Neolithic, or belonging to the Bone Age, 
the period that followed the Stone Age. In 
other words, these things were from 10,000 
to 15,000 years old. ‘They were priceless 


UT, asked Dr. Morlet, what of the mark 
ings and hieroglyphics? There were more 
than a hundred different signs and characters. 
Most of these resembled ‘the letters af the 
Phoenician alphabet, but others looked like 
Etruscan, and Latin writing. How 

‘did they get on objects made by cave men? 

‘And how was the glazing of the bricks in the 

tench to be explained? Had not the art of 

making glass been invented many centuries 
after the Hone Age? 

‘The savants carefully reéxamined the col 

| lection. At last they agreed—all but Dr. 

Jullian—that the excavations proved the 
existence of man in a high state of civilization 
{in fabulously. es. The whole 
conception of history had been wrong. Pre 
histonte Europe, until then considered the 
hunting ground of exteemely primitive people 
in its early days, was the real cradle of civil 
sation, 

‘At that point, the famous controversy en 
tered its frat phase. Dr. Jullian dissented 
Violently. The’ find,” be said, was merely 
the boart ot a sorcerer from the third oF 
fourth century of the Christian era, who had 
gathered all the prehistoric junk to be found 


Amazing Invention 
Revolutionizes 
pote 


iehistoric_ 


Eating ede that steel can take {in that neighborhood at the time and had used 
it to impress his simple shepherd clients in is 

New-Type Razor Blade FREE! | practice of witcheralt and necromancy. 
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‘rapper, wy are ine 
Thain fee mame 
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Sonetruetion, Mi 


twas a chemical accident, due to the presence 
‘of potassium in the soi. 
fist he was unable to convince his col- 


bernie Mal see Ty ta sue eo 
zs og 
eee ae pene gee 


ikdee'are made of muna 
feat a 


and setting forth their startling theories. Dr 

jullian, too, broke into print. He published 
is own “translations” of the inscriptions on 
the tablets, interpreting them as the incanta. 
tions of a Gallo-Roman magician, 


N 


Send for details on thene 
gurprinnar Inventions 


‘OW the row was on in earnest. 
ron rane or. They're 


With the 
‘exception of Dr. Reinach, Professor Loth, 


fret, mere, remertaiee Professor Espérandieu and Professor Mendes- 
BF dace tos Corres ech of whom had hi fll 
a Li oa 


bitterly opposed the Glozelians, They were 
Jed by Réné Dussaud, curator of the prehistoric 
section of the Louvre, the French national 
‘museum in Paris, who prides himself on his 
Knowledge of ancient inscriptions, especially 
the Phoenician, and who, from the frst, de- 
clared the Gloze “relics” to be erude forgeries. 
Dr. Jullian also had his enthusiastic adherents, 
And so the European world of science was 
split into three bitterly Bostile camps. 
Meanwhile, fresh discoveries were made on 
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Name fete embelshed with animal etchings, in 
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Address | those found. in caves in. Southern France: 
iy State Again, the troughs were fled to. overtowing 


‘with an assortment of curious objects. There 
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Who “Planted” the 
Glozel Fakes? 
(Continued fom age 158) 


shapes, axes, arrowheads, bone harpoons, and 
{ragments of plat goblets and other vesc 
nally young Emie’s “‘maseum"” now bar. 
bored betmeen 3,000 and 4,000 exhibits. 

"The additonal findings fanned the condict 
to even greater heat, Matters went from bad 
{o worse unt in September, 1927, the com 
irae ofthe nkeriatial Inte Anthro 
Pology at Amsterdam appointed its committe 
to investigate Glorel and settle the dspute 
It consisted. of Professor osch-Gimpera, of 
Uareelona, Spain; Mise Garrod, of London; 
Dr. Ferre of Strasbourg, Prance; Dr- Hamat 
Nanri, of Litge, Belgium; Profesor Pitard, 
of Geneva, Switzerland; and Dr. Peyrony, 
‘urator of the Prehistoric Museum at Eyes, 


acyl of hen een ep “Thats But the Third 


Dr. Peyrony to make an official report. 
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MACE may tell, The authors of most of the 
cient rads of the pas, ere discos 

ered sooner of later and their motives exposed 
‘Scientific hoaes, tricks, and delusions are 

almost as old as history.” They range from 


the mystifications of the sorcerers of antiquity | simeBttaset- tes e rest from sal, Bi 

and the claims of the alchemists of the Middle | nme rants 
‘Agen same of whom profesed being ale to = oth “Taivery, "no nubetita: 
‘transmute base metals into gold, to the minis Sa ont ‘aes 
Hathes of the quacks of race seat penis | oer ear PS hor tg 


‘and the pretentions of scientific charlatans of svn tect TUBLic SERVICE MILLS, INC. 
the present day. And they will continue to 
meet at least with a, measure of temporary 


fan dewmbelis gods = TRAVEL ON “UNCLE SAM’S” PAYROLL 
$158 to $225 MONTH 


Jumps from Speeding Plane 


[JUMPING witha parachute from an ailane 
speeding along at 120 males an hout ist new 
kindof "world's record, claimed. by ‘Karl 
Schreiber Ceman ttmag. ‘Te perfor the 
{eat 1,000 feet above Berlin. ‘Now he hes Sled | Steady Work—No Layolfs—Paid Vacations 
ala for oficial recognition with the German ahiers 
dyateoAmocaae ‘See Your Country—Common Education Sufficient 
Many Govermeal bs Open te Bopr—Mex—I8 Up “Adare 


MAIL COUPON BEFORE YOU LOSE IT 


pet Eee i 
seers Sy 
Saeed 


160 


HIGH SCHOOL 
COURSE IN 
TWeo YEARS 


‘American School 
Dent. H-848"Deesal Ave. & 58th St, Chicago 


Sathya 


POPULAR SCIENCE MONTHLY 


Making the Floor 
Suit the Room 


1 expect_you'll want wood floors there?” 
|| Mrs. Kersey answered. “Yes, and Dve 
| found oat how to get an eflect that 1 want, 

‘There's a shade of green that I love, and I've 
| alfays wanted a bedroom finished in it. 1 

don't like a painted oor in a bedroom, but 
| today saw Bors in all colors with the grain 

showing through the finish.” 

“Yes, that can be dane_ The floor is stained 
after it i laid, and then finished with varnish 
‘or wax. What Kind of wood did you see? 

"Maple; but the maa said that it could be 
done with oak, too. It gave me ideas for all 
‘of the bedrooms, and I think we'l have colored 
floors in all of them.” 

“Well, that’s the modern idea 
the bathrooms; color there, too?” 

"Oh, yes indeed. I haven't changed my 
plan fora green tiled bathroom; that'll be ours, 
And the other will be in tan and rose. And 
what I'm going to do with tiles in the con: 
fervatory 


How about 


| © AND. there's another place where you 
| AM right use them—the passage between 
| the dining room and the living room,” eld Ube 
Arehitecte "One side looks out on the terrace, 
You know; 401 ean be informal. But there 1 
| great something else—brick, common brick 
Have it rubbed down toa smoot auface with 
and and water and another brick used just 
like a ‘modpaper Ulock. ‘Then wax it. You 
| get marvelous tone, and itl be out of the 
| Stainary. You might ie brick for the service 
| perc oe, “Did you ge anything that you 
| Tice or the ereazen?™ 
| "Yes, iregular slabs of slate. But the ce 
| ment between was white, and T didnt like it 
| ieiwas too glary. ‘Can't a 
|S Yesany calor you want. Te sn't painted 
the colge is mixed i, and goes all through 
‘Mrs. Kersey asked what was done to mood 
to give the elect of quartering 
Tes in the sawing,” answered the architect. 
“If you look at the end of 3 hog, youll sco 
that there ate two Kinds of matkings: the 
| frowah rings and grain that rama out from 
| fhe"center like une spokes of a whedl. Tn 
| feraight sawing, a logs sliced lengthwise, s0 
that the cut i along the rings but across Ue 
| other grain. When itis quartered, the saw 
Sikes the radial grain eige 00, so that instead 
fof the board showing a grain tbat is more or 
fess parallel, there are all sorts of wide and 
atrow markings. It ia far 
(Quarteesawed flooring costs, 
plai-sawed, but there's no, 
ost of laying it and for that small increase 
in price you can have a for that is really ine 
instead tf one that is ordinary. Tt 


better oor, too, for the broad in. the 

‘grain are harder than the wood between.” 

ITPHE only Bors forthe Keney house that 
had not been discussed were for the cellar 


and the garage, for it was a matter of course 
that these should be concrete. In the cellar, 
however, the architect planned a detail that be 
Knew by experience would go ar to reduce 
dampocss caused by the condensation of 
‘moisture as warm and damp air was chilled by 
the cool concrete. While the floor was being 
poured he planned to mold a shallow gutter 
nit by setting two by fours on edge in the soft 
concrete at the foot of the walls all around 

| the cellar. ‘This gutter would slope toward one 

| 


comet and be connected to the outside drain. 
By this simple arrangement the drip of water 
from the walls would be passed out, and with 

| good ventilation the il effects of a damp cellar 
‘would be avoided: 


Next Month Mr. Whitman will tell how 
| money ean be saved in house building 
| by'spending it. 
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air or water pases a Jone tapered surface. 

“The importance of an understanding of these 
principles in engineering is apparent when itis 
realized that a train moving at only fifty miles 
an hour into a head wind of the satoe velocity 
bucks a wind resistance of nearly a ton's force 
A 200-mile-an hour auto, such as those that 
have raced along the Daytona Veach sande 
Florida, fights a four-ton force of air holding 
it back. “Airplanes, with their even swifter 
speeds, fight still greater pressures compared 
With the amount uf surface exposed. For wind 
Fesistance increases, not directly in proportion 
to rising speed, but even faster—as the square 
‘of the velocity, engineers would say, or more 
at very high speeds. Is it any wonder that 
engineers seek an ideal shape for vehieles that 
wal minima ale resstnce—tn other words, & 
‘treamlined form? 


GLANCE at the design of the fastest ve 
Hicis in the world shows what an impor 
tant part streamlining plays. Tt fs mat sek 
ig i the sor apeed pines which a ths 
ig were being tuned for the Schr 
Gip Race in Great Britain, an inthe Ttalian 
plane that made a world's record of $18 males 
Sn hour lest year, witha top speed of 350 miler 
fn hour for ane measured lap of the coure at 
Venice: Such a plane i stresmined to the at 
degree. Serews\on ite body are counters 
itsh with the murface, and even nate and balks 
tre of streamlined design. So are the Uy 
tres that Brace the strutrand pontoons, when 
seen in profile 
‘Curisuly designed to cut down every poe 
sitle ounce of wind resistance i the 23cm 
an-hour Gulden" dvrow automolile that Major 
if, 0. D. Segrave,Urtsh auto racer, plated 
{0 a world speed mark on the sands at Day 
in March of this year. 1ts 
Streamlined “fusclage shaped body’ possesies 
Sich other unusual feature for an automobile, 
fn to Keep it {rom swerving at 
High tpeed, and horizontal ine to bold it on 
the gun 


FSS obvious is the streamtining in Gar 
Wood's famous speedboat, the | Misr 
America VIL, which that veteran sportsman 
rove to a world’s record of ninety four miles 
| anhour over indian Creck, Florida, ast March, 
Ihat tis there, none the lest, But where airplane 
and autompbile have only ar resistance to con. 
tend with, the Mier nwerra navigates in two 
mediuima~air and water—and this complicates 
the problem of streamlining. Actually the 
resull is a compromise between design for 
least resistance and for stalility—resulting in 
‘4 nonstreamlined “step” on the bottom which 
Tits the boat, at high speed, nearly oat of the 
water. This’ modified streamline desien is 
al of fast water craft 
surface, as distinguished 
boats that yo throuch 
skating along on. top. 
ormal streamlining an 
‘At this weiting the 
ject in the world was 


Above the water Tine 


streamlined ob- 
he e-ut Gra Zep 


& perfect a streamlined form ‘aller 
“blimps” with blunt nose and tapered stern 
Meanwhile a giant structure was rising at 


Akron, O,, to wrest away the honor of the 

largest streamlined thi 

acre hangar to house the two new 6,500.00 
for the Navy, 


a mammoth nine 


Catacoot dvgitics fo he Ua 
Su, eventeally, two others ike 
nl tepie sere 
(rnd blowing tenis thi 1 0-oot Song bul 
TSe'rould changer the opening oft oeve 

| rs were tot forthe crocs tunnel shaped 

| Spot the structure to mine wind res 
| Stet the 
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Streamlining for Speed 
eo 


rounding of the portals to resemble quarter- 
slices of orange pee. 

‘And the smallest streamlined thing? That 
is a close contest, with both man and nature 
offering candidates, On man’s side, his most 
diminutive effort at streamlining is probably 
the thin airplane’ wire of streamlined cross 
section used! in bracing fast planes. One of 
‘Nature’s best examples is one’ of the smallest 
fish known, a creature only half an inch long. 
when fullrown, that inhabits volcanic lakes 
in the Philippine Islands. Another is a falling 
raindrop, a. classical example of streamlined 
form, which automatically takes on the 
clongated shape of least resistance to the ait 

‘A novel application of streamlining, the 
shape of the funnels of the speedy liner 
‘Bremen, is based on the falling raindrop shape. 
In profile each of the funnels has a blunt fromt 
and tapered rear, the object being, of course, 
{to minimize wind resistance. ‘The same linet 
furnishes in the shape of its bow, hull, and 
rudder other unusual and interesting exame 

les of extreme streamlining design (P._ 5, 

Ms, Oct, "29, ps 22). 


THE layman would hanily think of loking 
elsewhere for examples of streamlining than 
in fast-moving vehicles yet even In the parts 
‘of industrial machinery: it may play. an im- 
portant part, as a single example will show. 
Through a ‘mighty penstock several times 
taller than a man in diameter, water surges 
into one of the 7004X)-horsepower turbines at 
Ningara Falls, the largest generating units of 
fr kind in’ the world. “After its 214-foot 
this crushing weight of water hurls itself 
aginst a valve of pecla shae that blocks 
¢ inlet to the turbine. ‘The valve, hydraulic 
ally operated, is shaped very much’ like a sub; 
rnarine—a great hollow cylinder with tapered 
ends. Tis streamlined. Were it not, the water 
[pressure would instantly tear it loose and send 
WCerashing against the Inlet orifice, But with 
its shape of minimum resistance, it stays 
place and moves smoothly backward oF for: 
Ward to control the flow of water into the 
giant turbine. 


AN ae polio ell the pipes 
sed by the orginal streamlined thing — 
the fish Perhaps there are stl lemons tobe 
feared: Thanks to its streamlined tha 
trout can glide along Four, 
And a pike at teny according to expert ext 
mates, “Modern submarines ean do Bite bet. 
te no. definite figures are 
Available ils likely that such saltwater bh 
fs mackerel and. amber jacks, the latter a 
feedy tropical form, ean reach double: the 
‘heed of thelr fresh-water cousins 
Fast swinvming fish that inbabit the 
depths of the open sea show streamlining t> 
the most market degree, aceording to Ce M. 
Hireder, Jy, research aiaocate of the New 
York Aquarium, and ‘one. of the foremost 
tutors emt ooo of ah Some 
tint appearat a glance to be far from steam 
Und eta mace thie etal charac 
toratic, One interesting example i a species 
of ray fish. Tt has wide horioatal fine faintly 
a bat's wings. Examination shows 
{hat they, aswell asthe fah's body, ae stream 
Ene in fro section,” What fo Pore Breer 


declares, four footed forms of animal life that 
have reverted to marine existence at some 
time in the dim geologic past—such as whales, 
dolphins, and the now extinct icthyosaurus: 
Ife at once tan oa « streamline form in 

ing with their new habitat i 
moving land animals—and this includes 
human beings—streamlining would be worse 
than useless, But for machines which man 
has devised it means efciency, and for many 
living things it means life itself: 
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TRADE-MARKS| 
COPYRIGHTS 


OUR OFFER: GF" yotie"invention 


YOUR FIRSTSTEP—Theinventor 
should write for our blank form 
“RECORD OF INVENTION.” 
Before disclosing your invention, a 
sketch and description should ‘be 
made on our “Record of Invention 
Blank”, signed, witnessed, then re- 
turned to us and we will place it in 
our fireproof secret files. We will also 
give our opinion as to whether the 
invention comes within the Patent 
Office definition of a patentable 
vention, This “Record of Invention” 
will serve as “proof of conception” 
until the case can be filed in the 
Patent Office. There is no charge 
or obligation for this service. 


Write for Our Five Books Mailed Free to Inventors 
Our Illustrated Guide Book 
HOW TO OBTAIN A PATENT 


tains full instructions regarding U, S. Patents. Our Methods, 
Terms, and 109 Mechanical Movements illustrated and described, 


OUR TRADE-MARK BOOK 
“Trade-Mark Protection, 


OUR FOREIGN BOOK 
We have Direct Agencies in Foreign Countries, and secure Fo 
Patents in shortest time and at lowest co 


PROGRESS OF INVENTION 
Description of World's Most Pressing Problems by Leading 
Scientists and INVENTORS. 


DELAYS ARE DANGEROUS IN 
PATENT MATTERS 


SVECINCIN OUI OFFICE to nave Graeguaiene, sete prtseon 
Eechorrhotrap rit dein ot oar vention tebe ak 
erste ein denn out en et 
‘Sagoo oo account ‘make cn camiaation the US. Peat 
recoil itPatetaie we wl prepare the oil ines 
Steeda forward them fr apgroval i the vention i not 
Patch we wl rtm te fe ler the cot of the cxamiation 


PAYMENT OF FEES IN INSTALLMENTS 
isso ecmay that he nal conta tnt be pd in oe parent 
Werte densi pay forthe apcaton fn the otal 

‘reparation ofthe application progres in out fic. 

““ALL-COMMUNICATIONS AND DATA STRICTLY CONFIDEN. 

TIAL INTERFERENCE AND TNFRINGEMENT SUITS PROS. 


VICTOR J. EVANS & CO. 


Registered Patent Attorneys: Established 1888 
MAIN OFFICES: 690 Ninth St., Washington, D. C. 


BRANCH OFFICES; 1007 Westworth Bide. New York City: 140-42 Comma Bld, Ch 
is is Eres Bede Ptseureh, Pass Bit Pidelicy rr Philadsiphing Pe 
Gentlemen: Please send me FREE OF CHARGE your books 
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“Let's, put Jordan 
on the Job!” 


“I'VE BEEN PLANNING to promote him at the 
fies 


ial Magen Sl ee a 
repute aa bet Tg RFs 
Ah iWon pea a 

Sige OT RE Sinema 
SA Soe earl 
nA wee 


ru lve or 
‘yo Fed ‘out bow. 


Ses oar Beasts desea: 
Steer teow airs Sept gue ten Yorn nok 
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Poison Gas for War 
on Rats 


forty-five freight cars of make a line of deal 
rats about 600 miles long, were exterminate 
‘Thousands of men, women, and children par. 
ticipated. The chief weapon used was barium 
‘carbonate, a poison fatal to ats but harmless 
to human beings. 

But there is another and brighter side to the 
picture. ‘Poetic justice bas been visited upon 
{he rat, After Kling millions of men and se- 
‘uring or spoiling their stores for centuries 
frany,thoutnds of fata pow sacrice thet 
ves annually in scientise experiments de- 
signed to prolong the life and guard the health 
‘of man, White or albino rats, which sprang 
from the vicious black varity and have bees 
Kept as pets for more than 200 years are used 
{or this purpose. 

Since cancer develops in. the animals, they 
make excellent subjects of research in labors 
tories investigating cancer. 


MIE. Government testing bureaus alo ws 

white rts to determine. the margin 
safcty in administering highly posonous dr 
‘Specally arsenic preparstions. This is 
HP injecting into & rat of a given. weight an 
accurately measured quantity of the poison 
intended for use in treating buma beings It 
the rat dics, the drug in dangerous Ir it ives, 
{the poison is sale for human us 

Tn the last six yearn much of the research 
work for the prevention abd cure of rickets by 
tie wi th er aed ie th 

ne of the ease ‘a them char 

aeristically rickety bones 

‘The fact that the rat resembles human 
being in tract, growth ad bly pr 
facamaken eminently asfal in these loves 
fationa, Moreover, its ditary habits also are 
Slike those of min that the animal ha be 
cme indispensable tothe laboratories of foe 
fod diet And because of is. 
‘usual intelligence it is further used by psychol- 
Satin mental fest of various Kinds Jenne! 
to throw new light upon man’s intellectual 
procemes and his reaclons to environmental 


5 A result, the breeding of white rats for 
‘cientiie purposes has become a new Ame? 
ican industry. At the Wistar Institute of Anat 
‘omy and Biochemistry, at Philadelphia, $60,000 
‘worth of special equipment is maintained for 
the rearing of the creatures. They are shipped 
to all parts of the United States and many 
foreign’ countries. At Columbia. University 
New York, alone, more than 9,000 pedigreed 
mens are under constant observation, *7 
that new secrets of heredity may be learned 
land new means for the combating of disease 
may be evolved. 
fats have proved particularly useful in the 
study of eet, Ueause the las gots 
‘ng redent life in this respect are fundamentally 
the same as those affecting the human family 
But whereas it would require the better part 
of a century to observe four human generations, 
‘als tell the same story in about two years 
‘With the aid of ingenious devices such as 
bones and mazes, psychologists have 
fstablished the mental habits and reactions 
rats and from them deduced facts that have 
enriched the science uf education, 


THUS, the white rat has become a valuable 

friend of mankind. And perhaps it will be 
the irony of rodent fate that this creature, in 
directly at least, will develop into the Pied 
Piper that will lure its eying. black 
and brown kin to their doom. Hundreds of 
‘white rats have died in recent 
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Vaults to Outwit 
Safe Crackers 


vault had to be razed. its outer shell was a 
four-foot thick wall of concrete for fireproofing, 
and for protection against mobs and earth- 
‘quake shock, Then came a six-inch thickness 
of a material especially developed as a protec- 
tion against the cutter-bumer, It consisted 
row of ron cut in lange square sas its 
buts face tool-proof and its inside filled eth 
core of magnesium oxide—a crystalline 
‘material manufactured at Falls under 
a fusing temperature of 8,000 degrees Fy and 
proof against tremendous heat. Inside’ this 
fame a seven-inch buttressing wall containing 
Steel H-eolumns, heavy. metallic ribs, cross 
Wise round bars, filling of rich concrete, and a 
binding of steel plates half an inch thick colted 
to the H-beama The doors of the vault were 
ced, conical plu doors mpervous to 

"This was the vault that had wo be 


TE wa the fit time in history that i tok 
week ngs rae han comarca ak 
Saul “A‘sompetent wrecking company wing 
the most mofer tools found fei al but 
baer bet progres tha te wrens 
ould make through the wall, even, with the 
Stdvantage of being able to attack them from 
then waa half ach dy. Wong a 
top. speed, for they. were pad mp sum 
tether than om costae fuss the withers 
{ook thirteen and a ball weeks t demolish the 

‘Although ‘safe breaker might have 
ed it in lee time, itis doubtful that he 
(would have cared to tackle the jb. 


TH the design of formidable vaults that 

cannot be entered within aeveral hours at 
least there ina temporary truce between tbe 
tate builders and thieves” Tt would be absurd 
{6 asoume thatthe struggle between them Isat 
tend Tempraniy the advantage es wich 
the protectors of money, but engincers 
tha advantage ty” cay ‘he Wont hy ove 
Confidence or lack of progress on the banker's 
sideor through. some ‘tinexpected. develop: 
tment inthe safe crackers at 

nally there i always the threat of the 


‘tilled attack upon'a large bani. Te is against 
this pomsibility' that vault builders are con- 
stantly matching wits in their theilling war 
ainst the unseen, 


Neon Lights Give Color 
Effects in the Home 


NEON sehts, the multihued tubes widely 
‘known as advertising beacons, now have 
found employment in private homes.” They 
have recently Been tse to lumina big 
rooms, gardens, and swimming poole on the 
estates of California residents. 

‘A Los Angeles real estate man was the fist 
to illuminate his swim ming pool with the novel 
lights. Several tubes. submerged in the water 
flood the whole pool with a soft diffused light. 
Since they produce a form of “cold” light, the 
tubes are not damaged. by the water 

‘Neon tubes concealed ina garden trelis 
produce artificial moonlight fora Pasadena, 
Cali, public utility executive. Another man 
has installed red and green tubes behind panels 
‘of frosted glass in his living room, where their 
hhues heighten the effect of modernistic decora- 
tions. 

‘Small doorway initials formed of neon lights, 
are found to give a decorative spot of color. 
Spray of fountains sparkle in blue, green, yellow 
fF reddish tones from artfully placed lamps. 


‘The bank had moved, and the two-story | 
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This Offer Open to Every 
Reader of This Announcement 


Haye you sent aname? Ifnotdoso 
at once. It makes no difference who 


{youare or where you live we want You 


{o send us a name for our toothpaste. 
Whoever sends the most suitable name 


‘will win $1000—nothing else to do. 


To get quick action Iam going 


topay the winner an extra. 8100 
for promptness, or $1100 in 
‘suggestion AT 
Any Name May Win a ee 
Yin bestior hoes ‘Gib your es ntest Rules 
fretlonie reacannotaord tenegiect sending yi, contest is open to everyone except 
Win this 81000 ca prise by afew moment’ members of this frm, ita employees and 
thought. How can you earn this amount of oregd 
7 Hemember, _ Each contestant may send only one name, 
submits ‘Sending two or more names will cause all 


names submitted by that person to be 
thrown out. 

Contest closes November 30, 1920. Dupli- 
‘cate prizes will be given in case of tis. 


ee To win the prompt prc of $10 extra, 
ecesary to win the waning ware suggeted must be mailed 
send the sane we choose as the neatest within three days after our announcement 
isdentalcream.Only one is read. 
from each contestant. 


‘our novel distribution plan | SR-fi-Siae Alig CBee Manes I 
rin ome | Had ie coon on penta ste my 
rian the highest 5 TT 


| Dat this anaouncereat wa ed — 
| ee 


E 
EF 


ie 
Hy 


ppertenliy $3500 or one of 
React ‘tee gaat dag? Negi 


INVENTORS 


We have boon in business 30 years. If your 
favention or patent has merit, send detaila oF 
model, or write for information. Completa 


{aeiiies“Ketoronces. 
‘ADAM FISHER MFG. CO, 
AnD Enright, St Louis Mae 
NVENTORS youn ‘ibe 
YOUR IDEAS 
Write for our Guide Book, “HOW TO GET YOUR PATENT,” 
and Evidence of Invention Blank, sent Free. Tells our terms, 
methods, ete. Send model or sketch and description of your invention 
for INSPECTION and INSTRUCTIONS FREE. 
Best. References. 


movements. Sent free on request. 
ALBERT E. DI ICH 
Parmer some, raminng Carn. Pent Ben 


| RANDOLPH & COMPANY, Patent Attorneys | 
Dept. 130 Washington, D. C. I 
i 
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Hanging Book Shelve: 


LePage’s Job Plan No. 18 Shows 
You How to Make Them Yourself 


Hanging Book Shelves are very 

popalar for the Living Room, 
ook and. Kitchen at 

they may be used for china and 

pottery as well ax for books. 

be inlaid Tu mahogany or bright 

ewer. Any ean handy with 

can make therm hrmelf simpy by 


Treakfast 3 


Expert Instruction 
You have expert Instruction ta 


LePage's Third Home 
Work Shop Book, only 
1 cents, Shows How to 
Make These 20 Projects 


ilde you 


Kies 


Cape Cod Chestot Drawers, 
Acuandra Nest of Tables, 
Oia Saten 8 

Plymouth Bul 
Chet, Lady 
Sewing Cabinet, Set-ack 
Denk Shelves, Nodernits 
Desk, Modernitic Table, 
Meaderniste Polding Seren, 
Modetnatic Fire Seeen, 


New Jersey 


raving, photoerapt. 


ual Training igh Schoo, Newark, 
Wi experience as am 

tare ves aman that thie 

Droject amd the 

Imaking are thoroughly practical ok. portage 


Job Plans 10 cents Each. 
umber as Indicated in Coupon 


16 Sheraton Writing Desk 


To make the Book Shelves as 
owe inthe ust ration, order Le 
Page's Job Plan No. 18 at 10.0ente 
Lank over the contents of LePaae + 
ook and the Job Plans avalale 

thown la, the lum at the Heft. 
in _The price of the book Is 10 conte 

‘The Job Plany are 10 cents each 
and are for peojets reiting more 
Slaborate inetractlons than those 
Shownta the Book. tnall eases the 
Instruction ovesets of pated 
step besten directions, ‘dimen 
‘se drawings of fll-sne patterns, 


May 


The deden Wineadon sed's phtapoh ef tne Ease 
enyrernerytrien 
; furniture Send 10 cents for 
‘Smad fatrcta a Wasteors. — LePage’s Third Home 
Ine Certet\ Commendation: Work Shop Book 


ina it to ue with 10 cents ln cla or 
Sd we wil at once end 
‘Copy of thls latest LePage’ 


Order by 


11 Telephone Cabin! 


17 Sheraton Desk Chale foe Telephone 
et, Book Troughand 18 Colonial Manging Book 
sine und, Magazine Sitives 4 Maneal Training Weete 


fier, Vanity Case, Boo 


Sia, Petey Std end 
Coupon 


PAGES 


MANDIEST TOOLIN YOUR WORK Sor 


21 Tea Wagon, x 


Mail This 


ne Worker's Too! 


24 Spaninh Catleon 
Vanity Table 


LePace's Crore Lesct 

Emex Ave, Ghouceste 
enter: Eto pn Sid crt ving a) 
Bo" Pieae ent scopy ct bok or 


Soret 
Stat 
Pree ano send the flowing Job Plans 


{indicate by somber te you tant See cuca te, 
(foreach of wha feacioe uz sitions! 10.cemte 


“Empty Space” a 
Cloud of Dust 


(Continued rem bse 25 


Then let one human being. expel one 
inesth ef at from beige That sage 
Ing of oxygen and 
cover the w 
‘lep, would produce an atmosphere about as 
‘deme asthe don of atoms in space. 

trond that the soud ix too thin to stop 
light rays. Doctor Struve calculates, also, 
that its too thin to interfere with the mov 
‘ments of planets star, or nebulae as they fy 
task pce" nr TAs xing 
too, why the space coud can he bot and 
te unable to warm a band that touched I 
Tenpraare ck ts ordinary meaning whe 

eas with ony afew atoms of mater in 
fubie mile single spurt of hot at from 
Furnace wil tn things less neverely than i 
apiece of ron equally hot. ‘There Ia larger 
sgn of heat the on han the ae 
the'sace cloud the quantity of eat available 
is alimost nothing 


‘A. PROHLEM of this space cloud is how it 
‘came into being. One theory suggests that 
it may be a remnant of the original universe; 
for Professor J. H. Jeans and others hold that 
the universe was once a vast, uniform cloud of 
‘atoms filing all space, and that this primeval 
fas cloud slawly condensed, to nebulas, stars, 
Solar systems, and planets. 

‘Another theory of the space cloud ascribes 
it to atoms cast off by the earth, the sun, and 
other stars, as well as by the gigantic spiral 
nebula, inside one of which the earth moves, 

Knowledge that these spiral nebulas really 
are gigantic revolving star clouds many thou- 
sands of light-years in. diameter has given 


tronomers anew. picture of the universe, 
Stars "ae not scattered uniformly though 


porary 


arc consined to the 


i ecelt 
0,000,000. stars 


ona ace 
Tie ie 
Sree saree 
Se teas a et 
Seah feces Pa Ay 
potas mene merlot 
Miser as Sead 
= 


FFOR some idea of the whole known universe, 
imagine about twenty tons of watches, each 
minus its stem, scattered through a sphere of 
‘space about two miles in diameter, ‘That 
tmeans watches averaging about eighty feet 
ixpart in every direction. Hach watch represents 
‘one spiral nebula. The tiniest crystals of brass 
fr steel inside the watches, even the atoms of 

resent. the billions of stars of 
ulas are composed. The whole 
Uworilewide, watch sprinkled sphere is a 
good model of the universe as astronomers 

To represent the newly-discovered. space 
cloud of atoms, imagine another ten tons of 
watches ground up in a gigantic mortar to the 
Finest conceivable powder and scattered 
between the watches as particles even tinier 
than atome. Even in this enormoualy reduced 
two-mile model of a real universe perhaps 
300,000,000 Tight years across, the dust of 
powdered watches would ‘constitute a space- 
fas as dense as ai.”"The number of atoms in 
tthe real space cloud, would requirea number of 
seventy-one figures io write it down. 

For all its tiny density, the dust loud of 
space promises to be important to theories 
astronomy. It may prove to be the source of 
Doctor Milikan's m'terious cosmic rays. Ttx 
combined gravitational attraction may affect 
‘the motions of neuulas and stars. Study of its 
‘chemical composition. may yield important 
‘dues to the creation or destruction of matter, 
even to the beginning or the end of the world. 
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CATHEDRAL TONED, 


Ae Pirate Radi retary gpg 
ig, old, reliable Radio Factory springs it 
20th Anniversary Surprise in parade 
full-year guaranteed sets at history’s 
lowest prices! With its latest perfected 
Screen-Grid, push-pull, super-powered 
and hum-free AC electric Miraco's—you 
are, guaranteed satisfaction, values and 
savings uns 
"At our ris compare a Miraco with 
highest priced radios, for 30 days in your 
home. Surprise and entertain = 
friends—get their opinions. Unless 100% 
delighted, don't buy! Your is is 
final-—no argument! 
‘Only marvelously fine radios, of latest 
[pee », at rock-bottom prices, can 
ick up such a guarantee. Send postal or 
coupon for Amazing Special Factory Offer! 
Don’t Co s 
With Miraco' rich, clear cathedral tone, 
t operation, razor-sharp ej 
‘of nearby stations, tremendous: 


All he proof you want ~of our onety, 
te, ancl inte radio 
fag Factory Otler sent without obligation 


distant stations and latest improvements 
you'll be the envy of many who pay 
203 timesas much! 

Send for proof that delighted thou- 
sands of Miraco users cut through locals, 
‘et coast to coast, with tone and power of 
Gontly sets. Miraco's are custom-built of 
finest parts—product of suc 
‘cessful experience. Approved by Radio's 
highest authorities. 


Miraco outfits reach splendidly 
packed, rigidly tested with everthing im 
place ready to plug in! No assembling! 
;ntertain yourself 30 days—then decide. 
Liberal year's guarantee on each set. Play 
safe,save lots of money, insure satisfaction 
—deal direct with Radio’s old, reliable 
‘builders of fine sets—10th successful year. 
SEND POSTAL OR COUPON NO’ 


fairness, 


: and 
‘OUF sets—i masa 


‘Amaz- 
oa! NAME 


SUPER SELECTIVE, POWERFUL DISTANCE GETTER 


ee 


COMPLETELY 
ASSEMBLED 


Ts 


39887 
i 


iS COUPON 
1s NOT 
AN ORDER 


#° Wrmour Osticarion, send latest literature, AMAZING SPECIAL 
§ FREE TRIAL FACTORY OFFER, testimony of nearby users, etc. 


‘TERRITORY PROPOSITION 


User 0 Agent © Dealer 0 Check here if interested 
‘EXCLUSIVE 


ADDRESS 


© This seat on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of ths INSTITUTE OF STANDARDS. See page 8. 


1s POPULAR SCIENCE MONTHLY — 
Ingenious Men Have Found 
Many Uses for this new Product 


Pleitie Weed, which handles like putty and hardens into wood, bas bees 
sold for Lome repair purposes for some four years. Recent developments 
in the industrial field bave been mast interesting. 


‘OLES, cracks, wood blemishes, chipped mould- 
H ings—ictle by little as Plastic Wood made it- 

self useful ro men at home, these same men 
began to sce its value in their factories to solve upkeep 
and production problems. Their ingenuity has created 
many time and labor saving uses for this unusual 
product. 


‘The modern pattern shop finishes patterns; the piano 
manufacturer fills blemishes in oak, mahogany or ebony; 
the furniture manufacturer has found Plastic Wood un- 
equalled in covering counter-sunk screws; the shoe 
manufacturer for repairing and re-fashioning lasts. 


For parma making Plaic Woodie 
pone dale as Wen ibe 

Wherever a patching material is necessary, wherever a 
surface needs to be built up or reshaped, Plastic Wood is 
the modern answer. It adheres lastingly to wood, metal, 
stone, fabric, glass or other products. Ie will not dis- 
integrate, chip or splinter, can be worked with any 
wood-working tools, takes paint, varnish or lacquer 
perfectly, and is waterproof and greaseproof Experi- 
ments by manufacturers are daily proving its practical 
value in the most unexpected places. 


PLASTIC WOOD 


a Handles Like Putty 
Hardens into Wood 


Plastic Wood (and Plastic Wood Solvent for softening ot ‘thinning 
Plastic Wood) is regularly carried in stock by Hardware and Paint 
Dealers in natural wood color in the following sizes. 


1b. can $1.00 14 Ib. can 35cts. 


Mavsfactarer: sud Iadestria! Corporatioas desiring bformation at 
se cles, balk size, or alvce ar 12 the adapraility of Plasic W 
for spec problems ae irited to communicate diet with the mabers, 


mobile and Bas Body Pilders have Found ° . 
Ponte Wool mor sects tr eae Addison-Leslie Company 

in wore bodies and a ol 

pan ciao scams 321 Bolivar St. ‘Canton, Mass, 


Licut for flashlights, bright 
and clear— Eveready! 
Power that endures for 
bells, buzzers and ignition 
—Eveready! 33 years of 
constant battery improve- 
ment make Evereadys last 
longer. Be sure the name 
Eveready is on every bat- 
tery you buy. Eveready 
Flashlight Batteries, 10c 
everywhere. They last for 
months and months. 
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(ver 20 million cans sold 
to date i ae These improved 


“Rogers lacquer colors are the 


popular thing everywhere 
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Anyone can use it successfully 


n0 laps, no brush mark 
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Colors more beautiful than ever 
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‘Australia; Tae Suewwrn-WittiansCo., London, England, 
and Ssdeey, Australia. 


